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FOREWORD 



The chemical, physical and biological chaiacteristics of surface wateis are inlet- 
related phenomena. Making greater use of the stream biota to determine existing, and 
to forecast future, water quality in the stream offers promising possibilities. Plankton 
studies within the National Water Quality Network have included extensive work de- 
signed to permit application of the principle of diatom species diversity to the develop- 
ment of water quality indices. The studies required development of new laboratory 
analytical techniques, as well as pieliminary application of the methodology to surface 
water samples from the many diverse Network sampling points. 

Published herein are data from samples collected in the 2-yeai period July 1959 
through June 1961 at 65 of the Netwoik stations. While this woik is continuing within 
the Network program, it is hoped that the material heie piesented will enable workers 
in this field to evaluate the techniques described by applying them more broadly, 




RICHARD S. GREEN Chief, Basic Data, Branch 
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The Public Health Service program for providing fundamental 
information on the quality of the Nation's wateis stems from 
Public Law 660, approved July 9, 1956, as amended by Public Law 
87-88, July 20, 1961. Section 4(c) thereof states: ". . . the 
Secretary [of Health, Education, and Welfare] shall, in coopeiation 
with other Federal, State, and local agencies having related respon- 
sibilities, collect and disseminate basic data on chemical, physical, 
and biological water quality insofar as such data or other informa- 
tion relate to water pollution and the prevention and control 
therof." 

To fulfill this responsibility, the National Water Quality Network 
collects, interprets, and disseminates: 

a. Information on changes in water quality at key points in 
river systems, as such quality may be affected by changes in 
water use and development. 

b. Continuous information on the nature and extent of pollut- 
ants affecting water quality. 

c. Data which will be useful in the development of comprehen- 
sive water resources programs. 

d. Data which will assist State, interstate, and othei agencies 
in their water pollution control programs, and in the selection 
of sites for legitimate water uses. 

Some 50 sampling stations were established when the program 
started, October 1, 1957. By January 1, 1962, the number had 
grown to 102. 



Each sampling location satisfied one or more of the following 
criteria: 

a. Major wateiways used for public watei supply, propagation 
of fish and wildlife, recreational purposes, and agricultutal, 
industrial, and other legitimate uses. 

b. Interstate, coastal, and international boundaiy waters. 

c. Wateis on which activities of the Federal Government may 
have an impact. 

Sampling station sites are fixed only after consultation with local, 
State, Federal and other agencies having related interests. 

Active local participation is important in this operation. It 
assures maximum development of all information valuable both 
locally and nationally. Program costs are shared by the Federal 
Government and State and local agencies, those of the lattei through 
contributions of laboratory and sampling manpower. Specifically, 
the State and local agencies perform most of the conventional 
chemical analyses and collect samples for the newer, more complex 
examinations. The Public Health Service, in turn, performs the 
more complex determinations and makes the results available to 
the participants. In addition, the consultation, framing facilities, 
and other resomces of the Public Health Service are available to 
the cooperating agencies. 

Locations of sampling stations in operation as of January 1, 1962, 
are shown on page 3. Descriptions of the stations, participating 
agencies, and other pertinent information are presented on pages 5-8. 



Only after careful screening of needs in water resource develop- 
ment was a pattern set for analyses of water samples. All Network 
samplings are examined for: 

a. Radioactivity. 
(1J Gross alpha. 

(2) Gro?s beta 

(3) Strontium 90 

b Plankton populations. 

c. Coiiform organisms. 

d. Organic chemicals 

e. Biochemical, chemical, and physical measurements, in- 

cluding biochemical oxygen demand (B.O.D.J, dis- 
solved oxygon (D.O ), chemical oxygen demand 
(CO.D.J, chlorine demand, ammonu nitrogen, hy- 
drogen km concentration (pll), color turbidity, tem- 
perature, alkalinity (or acidity), hardness, chloride, 
Millate, phosphates, and total dissolved solids. 

f. Trace elements. 

Sample* for groups a, c, and e are collected and analyzed weekly. 
Samples for organic chemicals are collected monthly, while the 
bchcdule for plankton organism examinations is semimonthly. 
Strontium 90 analyses are made on composites of weekly samples 
accumulated over a 3-month perinJ. Trace elements are determined 



on 2-month composites of weekly samples. New parameters which 
are developed and found significant are included as the program 
continues. 

Water Quality Parameters 

In the assessment of water quality, all of the legitimate purposes 
for which law waters can be used, and which may be affected by 
pollution, must be considered. These may range from the minimum 
requirements necessary for navigation to the ultimate in watei 
quality demanded for special industrial piocessing. Quality needs 
differ considerably, therefore, according to water use. 

For domestic use water must be free of disease organisms, clear, 
colorless, taste- and odor-free, and must have a relatively low dis- 
solved mineral content. Agricultural water is judged primarily on 
its mineral content, especially with respect to the ratio between 
sodium and other cations, and the presence of boron. Water for 
fish propagation and recreational purposes must be relatively free 
from domestic and industrial pollution and must be able to sustain 
an active flora of the smaller aquatic organisms on which fish and 
wildlife feed. Industrial water quality demands run the gamut from 
the complete absense of minerals to a requirement of low tempera- 
ture, the critical factor in water used for cooling. The effects of 
radioactive materials on these uses have not yet been fully appraised. 
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Introduction to the Plankton Studies 



Although many water quality and water pollution studies have 
been made of rivers, there has been relatively little investigation of 
plankton in relation to water quality. This supplemental report 
presents information on the plankton populations found at 65 se- 
lected stations of the National Water Quality Network. Findings 
reported are based upon semimonthly samplings over a 2-year period 
ending June 30, 1961. 

-n are composed of alga and other plant and animal organ- 
and they do have an important relationship to the quality 
of the water in which they live. Always present in lakes and streams, 
tlii'jt 1 minute organisms are vital to water's self purification process. 
They take up and concentrate radionuclides from the water and 
the cell? die, they release radtomicHdes in she water. 

iJ aUo provide food for fish and other aquatic life. They 
cause taste and od<'<r problems in water supplies. They 
may hinder water treatment by clogging filter?. Often they be- 
come =0 abundant as to cause a nuisance in recreational areas and 
deplete o\ygen in the water 'luring decomposition. Because they 
exhibit population dynamic 1 *, plankton can serve as important in- 
tiicutnn of water quality. For example, pollutants in the water may 
alter drastically the normal population patterns of plankton an 
effect v-hich may be observed through plankum population studies. 
The data herein documented will be especially valuable because 



identification and enumeration of the organisms were given uniform 
treatment, making comparisons relevant. Most other studies deal 
only with the larger net plankton and are not year-round studies. 

In 1957 when the Network program was inaugurated, 16 sampling 
stations were in use on a monthly basis. At this time all diatoms 
including empty shells were included in the total counts. By 1959 
the sampling schedule became semimonthly and the inert diatom 
shells were counted, separated and excluded from the total phyto- 
plankton counts. The clump count procedure is used to tally the 
plankton organisms per ml. This includes all of the preservable 
algae larger than bacteria. In this method each single cell and 
natural clump or colony is recognized as a unit. From these data 
one may use a factor to determine other standard units. 

AH plankton which can be recognized in the preserved samples 
are being identified. These include fungi, sheathed bacteria, pro- 
tozoa, crustaceans, rotifers, nematodes, and other invertebrates. 
Although these represent a small segment of the total population, 
their presence is noted for possible future use in studies of their 
relationship to water quality. 

Much of the emphasis in the plankton program has been on 
diatoms. Both in total population and number of species they con- 
stitute the largest planktonic group in the rivers and Gieat Lakes. 
They are important indicators of water quality and its variations. 



SAMPLING STATIONS AND COOPERATING AGENCIES 



STATION 



MILES 
ABOVE 
MOUTH 



DESCRIPTION 



SAMPLED BY 



OTHER COOPERATING 
AGENCIES 



ANIMAS RIVER 
above Cedar Hill, N. Mex. 

APALACHICOLA RIVER 
at Chattahoochee, Fla. 



ARKANSAS RIVER 
at Pendlefan Ferry, Ark. 

at Ponca City, OMa. 



at Coolidge, Kans. 

CHATTAHOOCHEE RIVER 
at Columbus Ga. 

at Atlanta, Ga. 

COLORADO RIVER 
at Yuma, Ariz, 
at Page, Ariz. 

near Loma, Colo. 

COLUMBIA RIVER 
near Clatskanie, Oreg. 



at Bonneville Dam, Wash. 
Oreg. 



at Pasco, Wash. 

at Wenatchee, Wash. 



33 
105 

45 
646 

1,099 

160 
303 



91 
775 

1,150 



53 
145 

327 
465 



Heizcr Ranch at natural gas pipe- 
line crossing. 

Jim Woodruff Dam Powerhouse 



Ferry Landing, South Shore 

Old U.S. Highway No. 60 Bridge 
(Formerly at Osage Station, 
Olda. Gas and Electric Co.) 

U.S. Geological Survey Stream 
Gaging Station 

Columbus Water Dept, Plant 

Intake 
Atlanta Water Dept. Plant 

Intake 

Arizona Water Co. Infake 
Page Water Plant Intake 

Pumping Station at E.R. Smith 
Farm 

Beaver Army Terminal U.S. 
Army Transp., Supply and 
Maintenance Command 

Bonneville Dam Powerhouse 



Municipal Water Plant Intake 



Plant Intake, Aluminum Co. of 
America 



San Juan County Health Depf, 

U.S. Army Corps of Engineers 
Florida State Hospital, Chatra- 
haochee, Florida. 

Arkansas State Water Pollution 

Control Commission 
Ponca City Water Dept. 

U.S. Geological Survey 

Columbus Water Dept. 
Atlanta Water Dept. 



Aiizona Water Co. 

U.S. Bureau of Reclamation 

Mesa County (Colorado) Dept. 
of Public Health 

U.S. Army 

U.S. Public Health Service 

U.S. Army Corps of Engineers 



Pasco Water Dept. 



Aluminum Co. of America 
Chelan-Dauglas County Health 
Dept. 



New Mexico Dept. of Public Healfl 
Florida State Board of Health 

Arkansas Sfate Board of Health 
Oklahoma State Dept. of Health 

Kansas Slate Board of Health 
Colorado Stare Dept. of Health 

Georgia State Depl. of Public Health 
Georgia State Depf. of Public Health 



Arizona State Dept. of Health 
Arizona State Dept. of Health 
Utah Sfate Dept. of Health 
Colorado State Dept. of Public 
Health 



Oregon State Sanitary Authority 
Washington State Dept. of Health 
Washington State Pollution Control 

Commission 

Washington State Dept. of Health 
Washington Stale Pollution Control 

Commission 

Washington State Dept, of Health 
Washington State Pollution Control 

Commission 



SAMPLING STATIONS AND COOPERATING AGENCIES-Continued 



STATION 



MILES 
ABOVE 
MOUTH 



DESCRIPTION 



SAMPLED BY 



OTHER COOPERATING 
AGENCIES 



DEL AWARE RIVER 
a) Philadelphia, Pa. 

al Martins Geek, Pa. 

GREAT LAKES 
Lake Eiie, Niagara River at 

Buffalo, N.Y. 

Lake Huron, Detroit Rivet at 
Detroit Mich 

Lake Huron St, Clair River at 
Port Huron, Mich 



Lake Michigan at Gary, Ind 
Lake Michigan at Milwaukee, 

Wu. 
Lake Superior al Dululh, Minn 

Lake Superior, St Mary's River 

at Sault Ste Mane. Mich. 
HUDSON RIVER 
below Poughkeepsie, N.Y. 

ILLINOIS RIVER 
al Peoria, III. 

KANAWHA RIVER 
at Winfield Dam, W. Va. 

KLAMATH RIVER 
at Keno, Oreg 

LITTLE MIAMI RIVER 
at Cincinnati, Ohio 

MISSISSIPPI RIVER 
at East St. Louis, III. 
at Burlmglon, Iowa 
at Dubuque, Iowa 

at Lock and Dam #3 below 
Sr. Paul Minn. 



110 
191 

29 
38 



48 
70 

166 

30 

220 



1,166 
1,369 
1,549 

1,757 



Municipal Waler Plant Intake 

(Torresdale Plant) 
at Martins Creek Steam Electric 

Station 

Municipal Water Plant Intake 

Municipal Water Plant Intake 
(Waler Works Park) 

Municipal Wafer Plant Intake 



Gaty-Hobart Water Corp. Intake 

Municipal Water Plant Intake 
Municipal Water Plant Intake 



Municipal Water Plant Intake 

International Business Machine 
Corp. Plant Intake 

Peoria Water Works Co, 
Plant Intake 

Winfield Dam Power Plant 



one mile below Copco Hydro- 
generating Plant 

Robert A. Taft Sanitary Engineer- 
ing Center Raw Water Intake 

East St. Louis Water Co. Intake 
Municipal Water Plant Intake 
U.S Army Corps of Engineers 

Lock and Dam #11 
U.S. Army Corps of Engineers 

Lock and Dam #3 



Philadelphia Water Dept. 

Pennsylvania Power and Light 
Co 

Buffalo Water Dept. 
Erie County (N.Y.) Health Dept. 
Detroit Board of Water Commis- 
sioners 

City of Port Huron, Michigan 



Gary-Hobart Water Corp. 

City of Milwaukee, Wisconsin 
Duluth Water, Gas and Sewage 
Treatment Dept. 

Sault Ste. Marie Water Dept. 

International Business Machine 
Corp. 

Peoria Water Works Co. 



West Virginia Water Resources 
Commission 

City of Klamarh Falls 
Klamath County Health Dept. 

Public Health Service 



East St. Louis Water Co. 
Burlington Water Dept. 
Dubuque Water Dept. 

U.S. Army Corps of Engineers 
Mmneapolis-St. Paul Sanitary 
District 



Pennsylvania State DepK of Health 
Pennsylvania State Dept. of Health 



New York State Dept, of Health 
Michigan State Dept. of Health 
Michigan State Water Resources 

Commission 

Michigan State Depf. of Health 
International Joint Commission 
Michigan State Water Resources 

Board 
Indiana State Board of Health 

Wisconsin State Board of Health 
Minnesota State Dept. of Health 



Michigan State Depf. of Health 
New York State Dept. of Health 

Illinois State Depf. of Public Health 

Kanawha Valley Power Company 
West Virginia State Dept. of Health 

Call Forma -Oreg on Power Company 
City of Cincinnati, Ohio 



Illinois State Dept, of Public Health 
Iowa State Dept of Health 
Iowa State Dept. of Health 

Minnesota State Dept. of Health 



SAMPLING STATIONS AND COOPERATING AGENCIES Continued 



STATION 



MILES 
ABOVE 
MOUTH 



DESCRIPTION 



SAMPLED BY 



OTHER COOPERATING 
AGENCIES 



at New Orleans, La. 

at Delta, La. (formerly at Vicks- 

burg, Miss.) 
af West Memphis, Ark. 

at Cape Girardeau, Mo. 

MISSOURI RIVER 
at St. Louis, Mo. 



at Kansas City, Kans. 
at St. Joseph, Mo. 
at Omaha, Nebr. 

at Yankton, S. Dak. 
at Bismarck, N. Dak. 
at Williston, N. Dak. 

OHIO RIVER 
at Cairo, III. 
at Evansville, Ind. 
af Cincinnati, Ohio 
at Huntington, W. Va. 
at East Liverpool, Ohio 

POTOMAC RIVER 
af Great Falls/ Md. 

at Williamsport, Md. 

RED RIVER (North) 
at Grand Forks, N. Dak. 

RED RIVER (South) 
at Alexandria, La. 

at Index, Ark. 



105 
433 
726 

1,020 
36 

385 
471 
642 

841 
1,377 

1,644 



3 

190 
518 
677 
941 



126 
212 

296 

122 
485 



Municipal Water Plant Intake 

River Landing, Delta Casting 
Yard, U.S. Corps of Engineers 

Barge Terminal, Oklahoma-Mis- 
sissippi River Products Lines, 
Inc. 

Missouri Utilities Co. Wafer 
Intake 

Water Plant Intake, St. Louis 
County Wafer Co. and Howard 
Bend Plant, City of St. Louis 

Municipal Water Plant Infake 

St. Joseph Water Co. Intake 

Metropolitan Utilities Dist. Water 

Plant Intake 

Municipal Watsr Planf Intake 
Municipal Water Plant Intake 
Municipal Water Plant Intake 



Cairo Water Co. Intake 
Municipal Water Plant Intake 
Municipal Water Plant Intake 
Hunfington Water Co, Intake 
Municipal Water Planf Intake 



Washington, D.C Water Planf 

Intake 
Hagerstown Municipal Water 

Plant Intake 

Municipal Water Plant Intake 



Pumping Station on Levee near 

City Wells 
U.S. Highway No. 71 Bridge 



New Orleans Sewage and Water 

Board 
Mississippi State Board of Health 

Memphis (Tennessee) Light, Gas 
ana Water Division 

Missouri Ulilities Co. 



St. Louis County Water Dept. 
St, Louis Wafer Dept. 

Kansas City (Kansas) Board of 

Public Utilities 
St. Joseph Water Co 

Metropolitan Utilities District 

Yankton Water Dept. 
Bismarck Water Dept. 
Willisron Water Dept, 



Cairo Water Co. 
Evansville Water Dept. 
Cincinnati Wafer Dept. 
Huntington Water Cojp. 
East Liverpool Water Dept 



U.S. Army Corps of Engineers 
Hagerstown Wafer Dept. 

Grand Forks City Water Depf. 

Alexandria Water Dept. 

Texarkana Wafer and Sewer Sys- 
tems 
Arkansas State Water Pollution 



Louisiana State Depf. of Health 
Louisiana State Dept. of Health 

Arkansas Stale Board of Health 
Tennessee State Dept. of Public 

Health 
Missouri State Dept. of Public Health 

and Welfare 

Missouri State Dept. of Public 
Health and Welfare 

Kansas State Board of Health 

Missouri State Dept. of Public 

Health and Welfare 
Nebraska State Dept. of Health 

South Dakota Slafe Board of Health 
North Dakota State Dept. of Health 



Illinois State Depf. of Public Health 
Indiana State Board of Health 
Ohio State Dept. of Health 
West Virginia State Dept. of Health 
Ohio State Dept of Health 



Maryland State Dept. of Health 
Maryland State Dept. of Health 

North Dakota Slate Dept. of Health 

Louisiana State Depl. of Health 
Arkansas State Board of Health 



SAMPLING STATIONS AND COOPERATING AGENCIES-Continued 



STATION 



RIO GRANDE 
at Brownsville, Tex. 

at Laredo, Tex. 
at El Paso, Tex. 

ST. LAWRENCE RIVER 
at Massena, N.Y. 



SAVANNAH RIVER 
at Port Wentworlh, Ga. 

at North Augusta, S.C. 

SCHUYLK1LL RIVER 
at Philadelphia, Pa. 

SNAKE RIVER 
at Wawawai, Wash. 

at Weiser, Idaho 

TENNESSEE RIVER 
at Chattanooga, Tenn. 

YELLOWSTONE RIVER 
at Sidney, Mont. 



MILES 
ABOVE 
MOUTH 



40 

356 

1,234 

422 



22 

217 

10 

111 
354 

467 
30 



DESCRIPTION 



Brownsville Filtration Plant 

Plant #1 Intake 
Municipal Water Plant Intake 
Municipal Wafer Plant Intake 

Aluminum Foundry Plant Intake 



State Highway Nc. 17 Bridge 
Municipal Water Plant Intake 
Municipal Water Plant Intake 

Pumping Station at I. E. Wilson 

Farm 
Municipal Water Plant Intake 

City Water Company Intake 



Intake-Lewis and Clark Station 
Montana-Dakota Utilities Co. 



SAMPLED BY 



Brownsville Water Dept. 

Laredo Water Dept. 

El Paso Public Service Board 



Chevrolet Motor Div., General 
Motors Corp., Aluminum 
Foundry 

Union Bag-Camp Paper Co, 
U.S. Army Corps of Engineers 
Chatham County Health Dept. 
North Augusta Water Dept. 

Philadelphia Water Dept. 

Washington State College 
Weiser Water Dept. 

City Water Company of Chat- 
tanooga 

Montana-Dakota Utilities Co. 



OTHER COOPERATING 
AGENCIES 



Texas State Dept. of Health 

Texas State Dept. of Health 
Texas State Dept. of Health 

New York State Dept. of Health 



Georgia State Depf. of Public Health 
South Carolina State Dept. of Health 
Pennsylvania State Dept. of Health 

Washington State Dept. of Health 
Idaho State Board of Health 

Tennessee State Depf. of Public 
Health 

Montana State Board of Health 



Equipment, Materials and Methods 



Samples of raw water are collected semimonthly from each 
Network station and sent for processing to the Public Health 
Service's Water Quality Laboratory, Cincinnati, Ohio. Each 
sample is taken directly from the river or lake, or from a continuously 
flowing intake (as at a water treatment plant) receiving the 
river or lake water. 

The sample, consisting of three liters of untreated water, is 
added to 100 ml. of preservative (thimerosal, 0.16 percent, plus 
Lugol's solution, 1 percent) in a polyethylene sample bottle. The 
Lugol's solution stains parts of the cells making identification 
easier. It also aids in settling the plankton since the iodine causes 
some of them to lose gas and, therefore, their buoyancy. This 
preservative has been found to be effective for approximately 1 
month during the warm seasons and longer during cool weather. 
One gram of sodium borate is added for each gram of thimerosal 
to help keep the thimerosal in solution. 

Three analyses, each requiring one liter, are performed per 
sample: (1) the genera of phytoplankters are identified and enumei- 
ated using the Sedgwick-Rafter slide technique; (2) the genera of 
microinvertebrates, mostly rotifers and crustaceans, are settled, 
identified to genus and counted in a special microslide; and (3) the 
diatoms are settled, washed and made into a permanent hyrax 
slide from which are made proportional counts of the species and 
some of the varieties. These determinations are also used to quali- 
tate to genus the diatoms recorded in the Sedgwick-Rafter (step 
one) procedure and to make the proportional counts in step three. 

Phytoplankters counted in the Sedgwick-Rafter slide include 
forms, measuring four microns or more. Clump counts are made 



of fungi and sheathed bacteria. The Sedgwick-Rafter counts for 
total algae that were alive when collected are made as clump counts 
in which each single-celled individual or natuial clump or colony 
of cells is enumerated as one. Diatom shells without chromato- 
phores are tallied separately from preserved diatoms with chroma to- 
phores. 

Because tiny centric and pennate diatoms, cannot be adequately 
identified to genus from the Sedgwick-Rafter slide, their determina- 
tion is dependent on accurate identification during proportional 
counting from permanent hyrax slides. However, all other algae 
are determined to genus, including the colonial diatoms Melosira, 
dsterionella, Fragilaria and Tabellaria. These diatoms form natural 
aggregates or colonies and can be iccognized in a Sedgwick-Rafter 
cell. All other diatoms, however, are counted only as Gentries or 
pennates since identification, even to genus, is often obscure with 
the resolution and magnification (200X) available in the Sedgwick- 
Rafter method. The identification and relative abundance of 
various diatom species are determined from a permanent hyrax 
slide and these findings are used to identify the genera of the 
diatoms in each Sedgwick-Rafter count. 

In concentrating by centrifugation of raw samples low in phyto- 
plankton a moderate proportion of buoyant fauns is lost, broken 
apart or so compacted with their spines or gelatinous secretions 
that they cannot be redistributed randomly for counting under the 
microscope. For these reasons most of the quantitation of phyto- 
plankters has been obtained from unconcentrated or undiluted 
raw water samples. The count is in a Sedgwick-Rafter slide using 
20-power objectives and 10-power oculars, and is accomplished by 



counting two lengthwise strips (about 500 microns) the width of 
the Whip pie square. 

These two sli ips repiesent a volume of about 0.05 ml To obtain 
the number of piankters pei ml., a factor of 20 to 22 is used, varying 
with the correction for pitacrvative dilution and differences in 
calibration of the microscopes. Piecise techniques have been 
developed for obtaining icpresentative and geometrically accurate 
one-mi, samples for counting in the Sedgwick-Rafter slide. 

For the i are occasions where concentrations of phytoplankton 
were necessary, settling pioved to be the best method, affording the 
least loss or distortion of organisms. Fuithermore, this concentra- 
tion technique has the advantage of allowing the sediment to be 
washed with distilled water to free it of colloidal material and some 
of the silt pai tides, which interfeie with optics in some of the 
tuihid samples. 

Identification of diatom species and their proportional census is 
done from incinerated frustules of diatoms settled and washed from 
a liter of sample. The washed sediment containing the diatoms is 
diied on a warming table on a number one coverglass, and this sedi- 
ment is ashed in place on the coverslip on a red-hot hotplate. This 
method does not appear to change the minute identification mark- 
ings of the siliceous cell walls and enables the two valves (epitheca 
and hypotheca), as well as the groups of cells attached to one another, 
to remain in a natural grouping, so that Sedgwick-Rafter counts 
and proportional counts can be matched, 

Chemical cleaning was abandoned because bubbling separates 
the valves, distorts natuial cell grouping, and tends to inflate the 
actual count. Permanent slide mounts are made with hyrax 
medium. The technique of settling, washing in distilled water, 
and mounting does not appear to alter the uniformity of the 
diatom species composition. Pioportional counts are made with 
90-power oil immeision apochromatic objectives and 10-power 
oculars containing a Whipple miciometei grid. Random strip 
counts are made until the total number of units reaches 200 to 300. 
Higher counts are necessary when one or two species are overwhelm- 
ingly abundant. 

Identification lo species is facilitated by the described techniques 
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in settling, washing and hyrax preparation, and by the use of the 
best optical lenses available. 

Proportional counting of diatoms from permanent slides is on a 
modified unit-area basis, in which each single cell or each portion 
of a natural aggregate occupying up to 300 square micions is tallied 
as one unit, cells 01 aggiegates occupying from 300 to 1,000 square 
microns as two, those 1,000 to 2,500 square microns as three, those 
2,500 to 5,000 square microns as four, and those over 5,000 square 
microns as five. The Whipple grid makes this scaling simple. 
This system gives a slight weighting to the larger specimens and 
colonies, which are seldom numerically abundant, but it is basically 
the same as the Sedgwick-Rafter count used for enumerating the 
other phytoplankters. About 95 percent of the cells or clumps 
naturally fall into size class, one or two. 



Proportional Counting 

The numbeis and kinds of diatoms obtained from the one-liter 
sample aliquot usually provide sufficient organisms for a kinds -to- 
numbers determination. This involves identifying and counting 
enough diatoms of the four most abundant species and the re- 
mainder. For this analysis, counting of great numbers was found 
unnecessary; the percentages of the total diatom count are de- 
termined for the four most numerous species after counting only 
about 250 or so individuals. Further counting does not signifi- 
cantly change the proportion of the total population thus found 
to be repiesented by the four predominant species. 

This more rapid method of determining the species diversity by 
using diatoms was developed because of the laige number of samples 
processed from the National Water Quality Netwoik. A trained 
counter requires about 45 minutes to iead an average slide. 

Some generalizations about community dynamics are possible 
because a separate tally is maintained for each species. The diatom 
chaits (pages 15 and 16), showing the lelative occurrence of the 
four species most abundant at 65 stations, dramatically show the 
distribution and species character of the Network. 



The organisms most abundant at any sampling station at any 
given time are the most reliable key to conditions of the environ- 
ment. Species present in relatively lower numbers may not be 
reliable for this purpose because they sometimes represent organisms 
washed into the stream from ponds, creeks and other minor aquatic 
habitats. Furthermore, the flowing together of two unlike principal 
streams may produce a segment of mixing water containing organ- 
isms that do not represent true environmental conditions. Sur- 
viving healthy organisms become reliable indicators when they 
continue to multiply in the new water mixture and become pre- 
dominant. 

The four most abundant diatom species reflect in most situations 
the environmental conditions in the streams and Great Lakes. 
They were used during this investigation to indicate differences in 
water quality and other environmental conditions. Rate organisms 
are frequently encountered in streams that receive biota from other 
streams or lakes with unlike environments. Relatively dense, 
healthy plankton populations of several species, however, are very 
useful, because they usually represent favorable environmental 
conditions. 

In analyzing the plankton from the same rivers and lakes for 
over three years, one is impressed with the "peisonality" of each 
river and many of its stations, based on the kinds of dominant 
biota each supports. The person engaged in plankton identification 
and enumeration soon learns to recognize many of the rivers and 
even individual stations by the characteristic plankton each produces. 
The table on page 13, wherein letters are used to show the presence 



of individual species, reveals the similarities among stations on a 
given stream. For example, similarities are noted between the 
stations of the Great Lakes and between those of the Columbia 
River. Also, the Southeast, the Northeast, the Southwest, and 
the upper and lower Mississippi River each have their characteristic 
diatom floras. 

A decided marine influence at three of the Network stations is 
evidenced by the brackish diatoms always present. These are 
Poughkeepsie, New York on the Hudson River; Port Wentworth, 
Georgia on the Savannah Rivei; and Philadelphia., Pennsylvania 
on the Delaware River. In addition, the diatoms of Port Wen't- 
worth include species typical of the South Atlantic coastal waters. 

Some other coastal stations have shown marine influence after 
periods of low rainfall, which allows brackish water to back up 
during periods of high tide. Cyclotella striata- is the most common 
species from these stations, but brackish species of Cosdnodiscits 
(tenants are also numerous. 

Diatoms found in laige numbers in all major drainage basins and 
the Gieat Lakes are Diatoma vulgar?, Fragilaria crotonensis, Melosira 
ambigua, Melosira granulata, and Stephanodiscns hantzschii. 

Diatoms characteristic of the Great Lakes (absent or extremely 
rare at river stations) aie Cyclotella comta, Cyclotella kutzingiana, 
Melosira binderana, Melosira islandica and Rh-izosolenia enenss, 

Diatoms characteristic of the Aikansas, Colorado and Rio Grande 
rivers (arid regions with wateis of high calcium carbonate hardness 
and of ten with high dissolved salts) aic dmphiprora alata, Amphiprora 
paludosei) dmphora ovalis, Bidditlphia laevis, Caloneis amphisbaejia, 
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dehfatula, Sunrella brightwelln and Surirella stnatula. 
In the Red River (smith) Diplonfis sniithh dominate. 

Certain di.itums dominate for short periods at widely separated 
statin:^, but are characteristic for these stations by their abundance 
and high fidelity. The Southeast is represented by Cydotella 
psendost(lli%tra and Mehnra distant variety alpigena, Buffalo, 
New York and Peom, Illinois are identified by the high incidence of 
Siff'kano:hscus magarat. While Tabfllana fenestrata is widely dis- 
tributed, it overwhelmingly dominates at Gary, Indiana. 

In the Ohio River, except East Liverpool, Ohio, two species of 
Mflostra are ahundint: M. ambi^ua and M. granulata. A large 
centric diatom Stfphatiodiscus magarae variety magnified is charac- 
teristic of the KLutuith River. The Colorado, Snake and Yellow- 
stone rivers often have fossil species of diatoms 

The stations utth the highest counts (productivity) are Peoria, 
Illinois; Punca City, Oklahoma; St Paul, Minnesota; Keno, Oregon 
and Grand Forks, North Dakota. 



While Gary, Indiana has the highest pioductivity of the Great 
Lakes stations, its counts are low when compared with those of high 
productive river stations. In general the lowest pioductkm stations 
are on the Great Lakes and in the Southeast. 

Most of the 65 stations represented in this report have their 
highest counts during February-May. Only 13 of the 65 had then 
highest counts during October-January. 

High temperatures and impounded water promote dense popula- 
tions of blue-green algae in the late summer and early fall at several 
stations such as Cincinnati on the Ohio River. 

Heavy turbidity drastically reduces the planktomc biota, par- 
ticularly evident in the lower Missouri river. 

Achnanthes minutissima } reported by ecologists to be an indicator 
of high dissolved oxygen, is common in the headwaters of the 
Columbia River. 

Asterionella formosa and Diatoma elongatum become abundant 
during cold water seasons. 



12 



Stations 



ftribution of Most Abundant Species of Diatoms 

' A 
B 
C 

D 
E 

HIFERS 1 2 3 4 5 6 7 8 F 
kPN kdP PVm mPA 

ZAW kdL j; 

,ne kLY j 

Chj kXL kXL K 

Qdf bhD Bxg 

MIZ IcP FEB M 

IMQ MIc MIc 

Qdl QkT QTi dTI IVd p 

Okd Odb Oda del cdL DLe LKD Q 

QdT Qdl QdT Qdc dQI IQT QdT dtQ R 

TQJ T 

dWL ALG 

SKH SQY V 

dQe W 

NeR PdU PmO Umx Pmd mPA mQR 

Z 
a 
e are the thiee species occurring most frequently in the one year period ending June b 

it each of the plankton study stations in 15 Network waterways (including the Great 
i single unit). This three-species identification affords a simple, quick comparison 
re important diatoms and demonstiates the distinct "peisonalities" of the sampling , 
^a ch three-letter symbol represents a station and the stations (except the Great Lakes) 
ed in upstream sequence beginning at the river mouth. h 

i 

j 

k 
1 
m 

x 



Key to Species 

Achnanthes mimitissima 

Amphiprora paludosa 

Anomoeoneis exilis 

A&terioneJIa formosa 

Biddulphia laevis 

Caloneis amphisbaena 

Cocconeis placentula 

Coscinodiscus denarius 

Cyclotella meneghiniana 

Cyctotella striata 

Cymatosira beligica 

Diatoma vulgaie 

Diploneis smithii 

Fragilaria capucina 

Fragilaria construens 

Fragilaria crotonensis 

Melosira ambigua 

Meloslra binderaaa 

Melosira distans alpigena 

Melosira granulata 

Melosira islandica 

Melosira varians 

Navicula cryptocepfiala 

Navicula viiidula 

Navicula sp, 

Nitzschia lanceolate group 

Nitxschla lineavis 

Nitascliia palea type 

Stephanodiscus astiaea minutula 

Stephanodiscus hantzschii 

Stephauodiscus niagarae 

Surirella brightvvellii 

Surirclla ovata 

Suiirella stiiatula 

Synedia acus 

Synedra tabulata 

Synedra ulna 

Syncdia vaucheriae 

Tabellaiia fenestrata 

Other entity 



Diatom Species Occurring at the Study Stations* 



October 1959-June 1961 



lanceolate Breb. 

Achnantriei rrinuiiiiima Kuli. 
AmpMprora alaia Kuti. 
AmpMptora paludojo W. Smith 
Amphora ovolu Kuti, 
Anonotornii exilii (Kuti) Cleve 
Ail;risnl!a formoia Honall 
Baeilloria porodoxa Gmalin 
BiddulpMo laevii Ehr 
Cabnsii aT>phiil?ana (Bory) 
Ctiaiantii orcu* Kuli 
Coeeon!i ptdieului Ehr. 
Coceontlj plactfitola Ehr. 
CoKtnodiicui rothit (Ehr.) 
Cyc!o!t(la atoroui Huif 
Cyclolella comia (Ehr) Kiiti. 
Cycloltlla g!cm*rafa Bachm. 
Cyclotella kutiingtono Thwait 



pitudoittlllgtra Huit. 

ittliijifa Cl, & Grun. 
Cyelotl!o i((!ata (K$ ) Grun. 
Cymafopkora solta (8(b ) W. Smith 
Cym3!oti:a b!igica Grtnow 
CymlxHa affinii Kuli 
Cymbilb lurrtida (Breb } Htuiclc 
CymbiHa venfricoia Kufi. 
DioWma one*pi (Ehr.) Gfunow 
Oiatoma elonjolum C A. Agordh 
Oiato'na vuljote Bory 
Dlp!onn imithii (Brib.) Cltve 
Epiih*mia turgida (Ehr ) Kulz. 
Epitftemia jorex Kuli. 
Eunotia fucfinalti (Kuti ) Rabcn, 



Fragilatia breviitriata Giun. 
Fragilatia capueina Desm. 
Ffagilaria construens (E.) Grun. 
Fragilaria crolonenils Kitton 
Fragilaria leproitauron (Efir.) Must. 
Ftagllaria pinnota Ehr. 
Frogiloria vlresccns Ralfs. 
Fruitulia vulgaris Thwaites 
Gomphoneii hcrculeana (Ehr.) Cfevc 
Gomphonema olivaceum (Lyngb.) C. Ag, 
Gomphoncma parvulum Kiili. 
Gyroilgma kotiingll (Grun.) Cleve 
Hantichla amphloxyj (Efir.) Grun. 
Meloiiia ombiguo (Grun.) O. Miiller 
Msloiira binderana Kg. 
Meloilra didans (Ehr.) Kiilz. 

var. alpigena Grun. 
Melojlra gronulata (Ehr.) Ralfs. 
Melotira iilandica O. Muller 
Meloiira vorloni C. A. Agardh 
Meridion circulate (Grev.) C. A. Ag. 
Navicula canalii Patrick 
Navlcula conlenta Grun. 
Navicula cryptocephala Kiitt. 
Navicula cutpldata Kuti. 
Mavicula hungorica Grun. 
Navicula mullca Kliti. 
Navicula notha Wallace 
Navicula trlpunctata (Mull.) Bory 
Navicula viridula KiHi. 
Niliichia acicularii (Kiili.) W. Smith 
Niltichia apiculota (Gregory) Grun. 
Nituchia denllcula Grun. 
Nititchia diiiipafa (Kiili.) Grun. 



Nifischia fllliformis (W. Smith) Hush 
Nitzschia fonticola Grun. 
Nltzschta holsatka Hush 
Nitzschla hungarlca Grun. 
Nitzschia linearls W. Smith 
Nifischia parvula Levls 
Nitzschla sigma (Kiitz.) W. Smith 
Nitzschia slgmoldea (Ehr.) W. Smith 
Nitzschia tryblionella Hantzsch 
Plnnularia borcalis Ehr. 
Pleurosigma delicatulum W. Smith 
Rholcosphenla curvata (Kiitz.) Grun. 
Rhizosolenia eriensis H. L. Smith 
Rhopalodla gibba (Ehr.) O. Miiller 
Stcphonodlscus astraca (Ehr.) Grun. 

var. mlnutula (Kiitz.) Grun. 
Stephanodiscus dublus (Frlcke) Hust, 
Stephanodiscus hantzschi] Grun. 
Stephdnodiscos niagarac Ehr. 
Stephanodiscus nlagarae Ehr. 

var. magnified FVicke 
Stephdnodlscus tenuls Hust. 
Surlrella angustata Kiitz. 
Surirella brighrwellii W. Smifh 
Surlrella ovata Kiitz. 
Surirella strtarula Turpin 
Synedra acus Kutz. 
Synedra pulchella Kuti. 
Synedra nana Melster 
Synedra tabulafa (C. Ag.) Kiitz. 
Synedra ulna (Nitzsch) Ehr. 
Synedra vaucheriae Kiirz. 
Tabellaria fenestrata (Lyngb.) Kiitz. 
Tabellarla flocculosa (Roth) Kiitz. 
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sampling as one of the four most abundant recorded at study stations m the 15 waterways involved. 



Occurrence of Four Most Abundant Diatom Species 



UCCURREI'CE AS> T 1 OF THt FUUR 
"OST ABUNDANT SPECIES Of DIATO'IS 


^ 













a 


a 




! 




i 


3 








3 


3 

3 


i 

-i 




-1 


*. 






1 
























F 




- 
i 

c 

P 






| 


1 




r* 


M 




- 1 cn 25 PERaM 01 THt TII-'E 
A - 26 Co 50 PERCENT OF lift Tltlfc 
A - 5L Co 75 PERCENT (If Tilt Tlllt 
X - 76 10 100 PERCH1T UF THl TItIL 

RIVfft STATION 


' 

: 


i 

G 

: 

! 

; 


-i 

'- 

-J 

1 


-J 

: 

L 
G 


r< 


? 

J 

| 


3 

S 
! 

J 


i 

g 




[ 

! 
i 

1 

: 


; 

j 




. 

n. 




-- 


3 

-J 
J 
J 

' 
* 


3 

1 
J 

1 


y 


*i 


f 

i 

i 
i 










' 

' 


J 

1 
' 


" 
G 

< 
> 


. 
- 


- 

- 

' 


J 


. 

, 


: 
- 


j 

o 

1 

1 

; 


- 


u 

H 

-. 

1 

E 

^ . 

J 
-i 


. 
- 

* r 1 




I 

-- 

a 

P 


-. 


J 
j 




. 
' 


u 

^ 

3 

J 
= 

J 
. 




- J 


? 
T 

^- 


| 


: 
i 

3 

i 

=; 

3 


s 

i 

-4 
































































































































































































. 
































, 










"1 






















































1 










































































































1 


































































































































































































































' 


























































































































































































' 


1 














































<1 
















































' 


























































































































1 






































































































































, 










































































' 






















i 










; 
































































































































































































































































































































































































































































































































































V 




















































' 


1 




























































OAR/ 












~^^t 


V 




_. 

















-^ 


L 

















... 
























i 


^~ 










' 






/ 






i 
































H 


t 









































'- 


'- 






















































































































































































































































































































































































































































































































































1 




























































(upper) BUKLII-GTO 1 ! 





































J 


s 























































_ 





ST. PAUL 
(lowor) HtW ORLEANS 












i 


c 












_ 














Ir- 
" 















- 








- 




_ 




























"1 

-! 


^ 


WEST HEMP, IIS 
CAW CltUKDbAU 
MISSOURI bT. LOUIS 




_ 










"~ 
























^ 








_ 


_ 









_ 






__ 




_ 










r 















-- 


i 

, 


$~ 

. 


KANSAS cm 
J.T. JUSEPH 
OMAHA 






_ 












_ 



















H 


i_ 














- 










_ 














_) 


;- 










_ 











BISMARCK 
WIL! ISTOI1 




_ 








> 


t- 



































~ 










-- 




H 


h 




I 









i 


r-" 


__ 
















EVA1.SVIL1E 

rii.ciHhvri 










- 










_.. 
















H 


!^ 










_ 





























_ 
















zj 


V. 


EAST LIVERPOOL 
POTOMAC GREAT FALLS 













i 


i^^ 























; 


- 


_ 






















J 


V- 


_ 


_ 







_ 




~ 
















: 


























* 


^ 
























~i 


1 










1 


fc 

































RFD (South) ALEXANDRIA 









































i 


,-^~ 
































__ 
























-J 


\ 






































1 


r- 



























' 


ly 





























~ 


































































































LAKE. DO 







_ 

































































__ 














































3 


k i 



































-^ 















































SAVANNAH FORT WHTHOHfit 















































































' 
















^ 



































































































-, 


. 






































1 


























































































































-<. 


^ 






























































































1 
















' 
































































































f 



















uccurrence oj rour Most /lounaant Diatom species [continued) 




Green Flagellates at 48 Stations 



Because of the interest of some reseaichers in the use of green flagellate algae as potential indicators of organic enrichment, the compila- 
tion below is presented. 

Semimonthly samples were used, beginning with the second sample in July 1960 through September 1961. Only those stations having 
uninterrupted sampling for this period are included. Average green flagellate counts for 48 stations for the 15-month peiiod are shown 
below. 



River 



Missouri. 



Counts/ 

Station ml 

Yankton, S. Dak 2,050 



Mississippi Minneapolis, Minn 

Arkansas _. Ponca City, Okla 

Ohio E. Liverpool, Ohio 

Missouri Omaha, Nebr 

Chattahoochee Columbus, Ohio 

Ohio Evansville, Ind 

Missouri St. Joseph, Mo 

Rio Grande Brownsville, Tex 

Ohio Cincinnati, Ohio 

Missouri Kansas City, Kans 

Kanawha Winfield, W. Va 

Yellowstone Sidney, Mont 

Missouri St. Louis, Mo 

Red River (S) Index, Tex 

Potomac.-. Great Falls, Md 

Snake Wa wawai, Wash 

Apalachicola Chattahoochee, Fla. _ . 

Colorado Page, Ariz 

Ohio... Huntington, W. Va__. 

Missouri WilHston, N. Dak 

Mississippi Dubuque, Jowa 

Savannah Port Wentworth, Ga. 

Mississippi Cape Girardeau, Mo.. 



481 
466 
417 
375 
258 
252 
226 
211 
196 
176 
167 
164 
162 
145 
139 
138 
137 
134 
116 
112 
89 
83 
82 



River Station 

Missis sippi Delta , La 

Animas Cedar Hill, N. Mex 

Mississippi W. Memphis, Ark_ 

Colorado Loma, Colo 

Arkansas Pendleton Ferry, Ark 

Hudson Poughkeepsie, N.Y 

Delaware Martins Creek, Pa 

Tennessee. .. . Chattanooga, Tenn 

Red River (S) Denison, Tex 

Coloiado Yuma, Aria 

Arkansas Coolidge, Kans 

Missouri Bismarck, N. Dak 

Colorado Parker Darn, Ari2.-Calif___ 

Columbia Bonneville, Qreg 

Columbia Clalskanie, Oreg 

Mississippi New Orleans, La 

Ohio Cairo, 111 

Lake Michigan Gary, Ind 

Lake Erie Buffalo, N.Y 

Lake Huron Port Huron, Mich 

Lake Huron Detroit, Mich 

Lake Superior Duluth, Minn. 

Lake Superior Sault Ste. Marie, Mich 

Colorado Boulder City, Nev 



Counts/ 
ml 
80 
72 
69 
67 
57 
51 
51 
51 
46 
40 
37 
37 
36 
35 
33 
31 
29 
18 
15 
12 
10 
3 
2 
2 



MICROINVERTEBRATES 



1-PROTOZOA 

rf 



2-ROT1FERS 



3-CRUSTACEA 




Dlaplomus 



18 



1-BLUE-GREEN 
ALGAE 



[89888SS, ft fl 8 8 

fS8jB83 5 onS 
sasses 8888 
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2-GREEN ALGAE 



Aemengllum [Merlsmopedlian] 




Anacystts |M!ciocystlt| 




Cladophora 





Stauiastium 





3-GREEN 

FLAGELLATES 



4-OTHER PEGMENTED 
FLAGELLATES 



Phomiillum 



Cruclcania 





DIATOMS 



CENTRIC 





Mtfoua viTiins 

PENNATE 



CfClotilla tutun 





FSSiMli l Uiutamaaiis 




Synedra ulna 




Ca lone it 



Dip Ion E!S smith II 



Gomplioiiama ollaseun 





lLi (ormosi 






Fraj Itaila crotonensls 



capuclna 



Navlcula g [jell I; 




Mi let In 



Cocconds plscaniula 



Nitischla pilta 



Tabellatla tenasiiata 



Planktonic Green Algae> Mississippi River 1959 



NOV -FB 



MAR. -JUNE 



JULY-OCT, 



NOV -FES. 



MAR,- JUNE 



JULY- OCT. 



ST. PAUL, 
MINNESOTA 



OUBUQUE, 
IOWA 



BURLINGTON, 
IOWA 



E. ST. LOUIS, 
ILLINOIS 




CAPE GIRARDEAU. 
MISSOURI 



WEST MEMPHIS, 
ARKANSAS 



VICKSBURG, 
MISSISSIPPI 



NEW ORLEANS, 
LOUISIANA 




LEGEND: AVERAGE NO, GENERA /mi g^j AVERAGE couNT/mi AVERAGE COUNT/ mi OVERLAP 



Similarities or differences between sampling stations can be observed through separate reporting of the three major groups, diatoms, green 
NageNates, and rptirers. Charted above arc planktonic green algae (nonflaselfates) 4-month averages For the year 1959 at eight Mississippi 
Kiver stations. The count decreases successively station by station dowstream from St. Paul, Minn, to New Orleans, La. The average caunt per 
ml. for the whole year was 2,087 at St. Paul and 1 51 at New Orleans. 



Relative Abundance of Diatoms, Other Algae and Rotifers, Ohio River 
National Water Quality Network Samples 
May I960- June 1961 



COUNTS 
PER 
LITER 



COUNTS 
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OHIO RIVER 




DIATOMS 
OTHER ALGAE 
ROTIFERS 



Production by plcmktonic algae and consumption by planktonic rotifers has an important bearing on water quality. Wastes discharged into 
rivers may produce problems from overproduction by diatoms and other algae and underconsumption by microinvertebrates as the natural self- 
purification process takes place. To maintain water of high quality a balance of production and consumption is a desirable objective of stream 
management. A graphical presentation of this relationship for 5 sampling stations on the Ohio River is shown. Along the Ohio River the highest 
standing crops were observed during the late summer and early fall when flow rates are the lowest. Cincinnati, the midpoint station between the 
headwaters and river mouth, had the highest productivity of the 5 sampling stations. 



Average Number of Rotifers Per Liter* 



July 1960 through June 1961 



River Station Count River 

Animas Cedar Hill, N. Mex 14. 7 

Apalachicola Chattahoochee, Fla 34. 2 

Arkansas Pendleton Ferry, Ark 11. 9 

Ponca, City, Okl? 39. 

Coolidge, Kans 4.5 

Chattahoochee Columbus, Ga 125. 2 

Atlanta, Ga 3.4 

Colorado Yurna, Ariz 2.0 

Page, Ariz 2.0 

Loma, Colo 0.6 

Columbia Clatskanie, Oreg 46. 8 

Bonneville Dam, Wash.-0reg_ 18. 9 

Pasco, Wash 3.9 

Wenatchee, Wash 3.7 

Delaware Philadelphia, Pa 9.0 

Martins Ci'eek, Pa 6.3 

Great Lakes Buffalo, N.Y 66. 1 

Detroit, Mich 16.2 

Port Huron, Mich 22.2 

Gary, Ind 16.2 

Milwaukee, Wis 8. 3 

Duluth, Minn 1.3 

Sault Ste. Marie, Mich 7. 7 

Hudson Poughkeepsie, N.Y 8. 

Illinois Peoria, 111 242.2 

Kanawha Winfield, W. Va 6. 1 

Klamath Keno, Oreg 161. 3 

Little Miami Cincinnati, Ohio 85. 2 

Mississippi (Uppei) E. St. Louis, 111 45. 

Burlington, Iowa 18. 

Dubuque, Iowa 42. 

St. Paul, Minn 242.0 



Station 



Coun 



Mississippi (Lower) New Orleans, La 0. 5 

Delta, La 0.8 

W. Memphis, Ark 3.7 

Cape Giraidcau, Mo 2. 8 

Missouri St. Louis, Mo 

Kansas City, Kans 

St. Joseph, Mo 0.1 

Omaha, Nebi 0.5 

Yanklon, S. Dak 27.3 

Bismarck, N. Dak 4. 8 

WilHston, N. Dak_ 9 

Ohio Cairo, 111 3.0 

Evansville, Ind 71.0 

Cincinnati, Ohio 58. 

Huntington, W. Va 28.0 

E. Liverpool, Ohio 13. 



Potomac Great Falls, Md. 

Williamspoit, Md 

Red (No.) Grand Forks, N. Dak- 
Red (So.) Alexandria, La 

Index, Tex 

Denison, Tex 

Rio Grande.. Brownsville, Tex 

Laredo, Tex 

El Paso, Tex 

St. Lawrence Massena, N.Y 

Savannah Port Wentwoi th, Ga _ 

N. Augusta, S.C 

Schuylkill Philadelphia, Pn 

Snake Wawawai, Wash 



2.9 
1.4 
175.9 
48.8 
8.0 
6.0 
137.2 
0.1 
2.1 
16.0 
1.0 
2.0 
13.0 
4.7 

Weiser, Idaho 18.8 

Tennessee Chattanooga, Tenn__ . 22, 5 

Yellowstone Sidney, Mont 0. 8 



*SernimonthIy samples from 65 Stations of the National Water Quality Network. 



Explanation Of Sampling Station Charts 



A. BAR GRAPH Percent Occurrence and Relative Abundance of 
Diatoms. 

The quality of surface waters at a given time may be indicated by 
the kinds and numbers of organisms they support. One effect of 
enrichment is a decrease In the diversity of the diatom species. The 
identification and relative abundance of the predominant diatom 
species is basic to the determination of their species diversity. 

The bar graph, "Diatoms Present Occurrence," lists those 
species of diatoms which appeared first, second, third or fourth in 
abundance in semimonthly samples taken during the period desig- 
nated at 65 stations of the National Water Quality Network for the 
year beginning July 1, 1960. Foi those species in first or second 
place at any time, the giaph presents the percent of the time they 
occurred as either first, second, third or fourth in abundance. For 
instance, in the Columbia River at Clatskanie, Oregon, Synedra 
ulna was the number one species 19 percent of the time, was in 
first or second place 32 percent of the time, was among the first 
three predominant species 51 percent of the time, and was among 
the first four 76 percent of the time. Species which never occuned 
iu first or second place, but winch did occur in third or fourth are 
listed, but then percent occuirencc is not shown. 

The peicent occurrence in no way reflects the actual population 
density. A species second in abundance, for example, may be pres- 
ent in only small numbers; another may have occurred in large 
number* in some samples, but because it was not among the first 
four, would not be listed. 

Both the bai and circle graphs (see B, p, 25) deal with the same 
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sampling period. The bar graph includes species names and com- 
prises one year's collection of data. 

B. CIRCLE GRAPH Diatoms, Species Diversity (See diagram 
at left). 

While the bai graph is designed to show the percent occurrence 
and names of the foui most abundant species for a year, the circle 
giaph indicates the species diversity of diatoms at each of the 24 
(semimonthly) sampling times for the year July 1960 through 
June 1961. Semimonthly samples are represented by radial lines 
extending fiom the perimeter of the circle. The short radial lines 
with month designations represent the second semimonthly samples 
normally taken during the thiid week of the month. The longer 
lines represent the first of the semimonthly samples. The months 
are recorded consecutively clockwise. 

A total diatom population range is expressed in the size of the 
circle. Three ciicle sizes are used. A small circle (4 cm. in di- 
ameter) represents a diatom count of between zero and 1,000 per 
ml., a medium circle (6 cm. in diameter), between 1,001 and 3,000 
per ml., and a large circle (8 cm.) above 3,001. 

A total diatom population of any sample is represented as a 
percent by the radius designated for that sample. The percent of 
diatoms, other than the four most abundant species in a population, 
is determined by the distance from the center of the circle to a 
point on the radius. A quartile scale is given on a vertical radius 
of each circle. The central blank portion of the circle is formed by 
radially plotting percent of diatoms other than the four most 
abundant species Sections shaded by the smaller dots represent 
samples not analyzed. Species diversity is indicated by the 
extension of the white area from the center of circle. Thus a line 
drawn to connect these points on the 24 radii inscribes a figure or 
pattern which may be characteristic for each station. As the 
central clear area extends outward greater species diversity is 
indicated. Correspondingly, less diversity is indicated as the 
outer dark area increases. 

The perimeter is divided into evenly spaced sampling times and 
each circle graph shows the fluctuations in species diversity between 



the 24 sampling times during the year. For example, species 
diversity is relatively great at Wawawai, Washington on the Snake 
River and relatively low at Grand Forks, North Dakota on the 
Red River. Many of the 65 circle graphs suggest seasonal patterns, 
with the least species diversity in late summer and fall. At Clats- 
kanie, Oregon on the Columbia River, species diversity is greater 
during the winter months than the summer months. 

C. LOGARITHMIC LINE GRAPH Total Live Phytoplankton 
Counts. 

Total live phytoplankton counts are plotted beginning with July 
1959 for those stations that were in operation at that time. Counts 
are presented in a logarithmic scale on the vertical axis. The 
counts exclude the inert diatom shells. A summary of average 
seasonal total live phytoplankton counts is also pi esented. Seasonal 
periods averaged extend from June-September, October-January, 
and February-May. 

D. TABLE OF ZOOPLANKTON 

Four genera of lotifeis were found to be very common in the 
major waterways of the United States by this study. The occurrence 
of these genera during the period July 1960 to July 1961 is presented 
with average counts per liter per sample. Column one presents 
the number of occunences of all rotifers present in all samples. 
The second column gives the average count per liter based on all 
samples, whether or not rotifers were present. 

Similar treatment is given copepods, cladocerans, nauplii, nema- 
todes and other invertebrate metazoans. 

E. TABLE OF MOST ABUNDANT GENERA OF ALGAE 
The most abundant genera of algae are recorded In tabular form, 

the ciiterion for inclusion being occurrence in numbers 150 per ml. 
or more. The percent occurrence In these numbers is presented. 
The table is broken down into major groups (blue-greens, greens, 
green flagellates, other pigmented flagellates, diatoms centric and 
pennate). This permits comparisons among these major groups 
of algae. 
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Samples analyzed 19 
J u ly 1960 Co J u ly 1961 

Samples 

with 

Animals 



RotiEers. 
Keratella 
Polyarthra 
Brachionua 
Synchaeta 



nauplii 
cop&pods 



Average count 

per Liter 
per sample 



12 
2 
2 
1 

7 




Nematodes 

Other invertebrate metdzoans 



l't, 7 
0.3 
0.1 
0.1 


14.2 

0.1 
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H_0 SJT A_B_ U M D_A_H_ T 
GEKERA OF ALGAE 



Percent frequency of counts 

ISO pel ml. or mory 
Prom Feb, I960 to Hay 1961 

Diatoms 
Perm ate 



Fr.igilaria 
Gorophonema 
N.iviculn 



14 

7 

17 

35 



APALACHICOLA RIVER 
CHATTAHOOCHEE, FLORIDA 



Sanimontn ly Sariplea 
f rtw July I960 to July 1961 



Melosira dlstans 
var. alpigena 

Melosira ambigua 
Steptmnadiscus h.intzschii 
Cyclotella at onus 
Cyclotella pseudostelligera 
Cyclotella inenegh3.ni.ina 

Others in first It apecles 
but not in first 2 

Cyclotella st el tigers 
Frapilaria crotononnla 
Melosira granulata 
Velosira italics 
Nitaschia palon typa 
Syria dra ulna 
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PtiBPpBB > K^^%*^ % '^<<W'>I>, ,: 1 Cnm ^i flc Auarace count 




with pef liter 
Animals per sample 


PfflBfflB'v^V'f" - , ''' ,' l l 




Rotifers: 17 3ft, 2 
Keratella L6 Lu.' 
polyarthra 13 . * 
licnchlonus ^ 0." 
Synchaeta 8 IT'S 
Other genera 11 IJ & 

Crustaceans, 
nauplii 3 0.* 
copepoda 1 ^-^ 
cladocerans 3 O.Z 

Nema Codes 1-0 
Other Invertebrate metazoans 

TOTAL LIVE PHVTOPLANKTON COUNTS 


| 
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June-Sept. 607 GENERA OF ALGAE 


Oct. -Jan, . 2.U5U 


/I Percent frequ-ency of counts 
/ / 150 per ml. or more 
1 1 / From March 19dO to Hay 1961 


' __, ! E 3,OOO 
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'. ;..'. </) 
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\X/ x 

D 300 

IATOMS - SPECIES DIVERSITY 
100 
j^'^jli FIRST 4 MOST ABUNDANT 

' .__ | ALL OTHER SPECIES 
' "~ rm ""'i MQ ANALYSIS MADE 


/ 1 ^ I 
t \ / Green algae 

/ \ / Scenedesmua 9 

I 1 * f~* Green flagellates 
1 \ \ I Phaeotus 4 
T A / S / Trachelomonas 9 

J \ /W II J Other pigtnented flagellates 
1 \ / / I Chromulina 
. \ I 4\\ 
*A[ * * if Diatoms 
\l II Centric 
i Cyclotella 38 
Melosixa ^2 

II i ii I "-' 


JASONDJFMAMJ JASOND JFM/VMJJ Pennate 
(1959) (1960) (I96I) Astoriojiella 14 
Navicula 4 
Nitzschia 4 
Synedra 9 



ARKANSAS RIVER 
PENDLETON FERRY, ARKANSAS 



;'T_^o'iVily 01 plea 
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__tut pit In fir, l 8 
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i:uB astrsea 
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Samples analyzed 13 
July 1960 to July 1961 



Samples 

wich 

Animals 



RELATIVE ABUtTDWCE 



FIRST 
SECOND 
THIRD 
FOURTH 



Rotifers. 
Keratella 
Polyarchra 
Brachionua 
Synciiaeta 
Other genera 

Crustaceans, 
nauplit 
copepodfi 
cladocerans 



Average counc 

per liter 
per sample 

11,9 



0,5 
10,9 



0.5 



0.5 





tlematodes 

Other invertebrate tnetazoans 




30,00 i 



10,000 



6 3,000 
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DIATCMS - SPECIES DIVERSITY 

4 HOST ABUNDANT 
ALL OTHER SPECIES 
NO ANALYSIS MADE 




(00 



June -sept, 
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Feb , -Hay 




(1959) 
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(I960) 



F M A M J J 
(I960 



u 
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GEN ERA OF ALGAE 



Percent frequency of counts 

150 per ml or more 
From May 195'J to May 1961 

Blue -green algne 



Salcn.istrum 
Stic hococcus 

Green f l,igpll,ites 
Cli 1 ;iin y do in o n a s 
l!ugli>na 
Tr LichelomonnB 

Diatoms 
Centric 
CyclotelUi 
Mclosira 
StoplieinocUscus 

Pcnniite 
Ainphiprorii 

Naviculn 
Synodr a 



30 

3 

11 



32 
16 
24 



3 

3 

5 

11 

24 



ARKANSAS RIVER 
PONCA CITY, OKLAHOMA 

Semimonthly Samples n Dl ATOMS- PERCENT OCCURRE NCE 
from July I960 to July 1961 ^ ^ ^ ^ ^ ^ 70 



IJltzHchia palea type 
Stephoncdlsoue hantzachii 
Cyclotella maneehiniana 
Amphiproi-a paliidoea 
Surirella bi'ishtwellll 
Hitaechia acicularie 
Suiiiella ovnta 
Havioxila op 
Gomphonerafl olivaceura 




RELATIVE ABUNDANCE 
FIRST 
SECQNE 
THIRD 
POUIiT!) 




Z O P L A t) K f M 

Samples analyzed 22 
July I960 to July L961 



Samples 

wich 
Animals 



Othsrs in rir&t !i speclc-s 
but not in Tint 2 

AchnanthPS minutiaairaa 
Ampjiijirora alatn 
Cyclotclla atomuo 
Navioula canal is 
llavicula ap. 
Nitzachia apiculata 



''V 



\- /., 

\ ' ' , * 1 

''-. X , ; 

^- *H. " ' 1 



. V 



DIATOMS - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 



Ke race Ha 
PoLyarChra 
BrachLonua 
SynchaeCa 



Other genera 2 

Cruscaceans. 

naup Li I A 

cope pods 3 

cladocerans 



Average count 

per ILCer 
per sample 

39.0 

0.6 
0.3 
36.0 

1.4 

0.2 
O.L 
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Other invertebrate me(.azoans nona 
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100 
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G_j_H C it A 0_ ALGAE 

Percent frequency of counts 

IJjO pai ml. or sova 
FVo-g liiy 1959 to Iky Ijtoi 

Blue-gi-acsn uleiie 

AnacyatlE 5 

Aplionlzometion 3 

Pno-miaium 3 

Oieen alcaa 

Ad} iEtrnJecmuB 11 
Chloi'ella-type 3 

Golon> inia : 

rhci actinium 3 

Oocystls 3 

Fe- Hast run 5 

Gieeii flnt,HateB 



Tiaohelomonas 5 

Obher pl^^irteJ. flaeell 
Gynuioilniim 3 

3 



(1959) 



(I960) 



U9GI) 



Diatoms 
CantriQ 
CocclnodisciiG 
Uyclotelln 
iljlosija 
Stophonod 1 n euu 

Pennate 
Amphipcorn 
Qomphonetsa 
riarlllon 
Opaphora 
ffaviculQ 
iflts-aohia 
Gui-lrella 



19 

a 

3 
} 

511 
5' 
32 



ARKANSAS RIVER 
COOLIDGE, KANSAS 
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f.'avicula cryptocephala 
telosira itnlica 




Achnanthaa ninutlsalna 

a alata 
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NitzsctUa dentlcula 
tlitzachia sp. 
Plauroaigia delicatulua 
Suriralla brlghtwellJi 
Suriralla oyata 



100,000 



30,000 - 
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Samples 
July 1960 


analyzed 20 
to July 1961 


Samples 
with 
Animals 

Rotifers. 5 
Keratella 
Polyarthea 
Brachionus 1 
Synchaeta 
Other genera 3 


Average count 
per liter 
per sample 


4,5 




4.0 


Crustaceans, 
nauplli 1 
copepods 1 
cladocerans 1 


0.5 




Hematodes 


2 


Other invertebrate 


metazoana 



TOTAL LIVE PHYTOPLANKTGN COUN1S 



June -Sept, 
Oct. -Jan. 
Feb. -flay 




(1959) 



M960) 



(1961) 



H OS T ABUHDAIJT 
E H__E R A OF ALGAE 



Percent frequency of counts. 

ISO per ml, 01 mote 
From May 1959 to May 1961 

Blue-green algae 

Agmenellum 3 
Aphani^onenon 3 

Green algae 

Scenedesmus 6 

Green flagellates 

Chlamydomonas 3 

Other pigmented flagellate'! 
Peridinlum 3 



Diatoms 
Centric 
Cyolotella 
Helosira 

Pennate 
AchnnnthGS 
Amphiprora 
Amphora 
Calone^s 
Cocconeis 
Gonphonema 
Gyrosignn 
Nauioula 
Nitzschia 
Pleurosigma 
Stauroneis 
Surirelln 
Synedra 



If! 

3 



3 

3H 
9 
3 
3 
9 
3 

82 

62 
(> 
3 

32 

41 



CHATTAHOOCHEE RIVER 
COLUMBUS, GEORGIA 



Semimonthly Sanples 
from July IptO to July 1961 



Melosira distans 
var. alpigena 

Stephanodiscus hant^schii 

Cyclotella stelligera 

Synedra ulna 

Astejrionelln formosa 

Synedra sp. 

Cyclotclla atomus 

Synedrn pulchella 

Achnonthes sp. 

Cyclotella paoudostGlligera 

Melosira varions 
Othora In firab k apooies 

but .qgi Ai-t^^ , 2 

Aolmantlies mlnutlaolna 
Meloalra ombigua 
Halosira granulata 

Pinnularia sp. 
Synodra nana 
Holoaira sp. 
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10 20 30 40 50 60 70 
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1,000 
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Samples am 
July 1960 to 


tlyzed 21 
JuLv 196L 


Samples 


Average count 


with 


per Liter 


Animals 


per sample 


Rotifers. 16 


125.2 


Keratella 15 


25.6 


Polyarthra 13 


37.9 


Brachlonos 2 


0.1 


Syncliaeta A 


2.2 


Other genera 12 


59,1 


Cruataceoiis. 




nauplil 6 


3.2 


copepods 6 


1.9 


cladocerans 8 


5.6 


tlema Codes 


2.0 



Other Invertebrate metaioans 



TOTAL LIVE PHY fOPLAtlKTON COUNTS 
Months Average count/ml. 




HOST A B U H D A_H__T 
G_C H ERA Q_F A__L.__G A E 

Percent frequency of counts 

150 per ml. or mure 
From October: 1959 to May 1961 



lilue-green iilg.ie 

Anacystis 3 

Kaphidiopsis 3 

Green algao 

Sconu-deswus 9 

Grecjn f lagollateii 

Ch lam yd onion as 9 

Trnchclomonas o 

Other pigmentcd flagellates 

Chronmlina 1(1 

Perldiniura 3 



Diatoms 
Centric 
Cyclotella 
Melosira 
Stephnnodiscus 

Pennntc 
Asterionulln 
Fragilaria 
NItaschifl 
Synedta 



15 
15 
15 



(1959) 



(I960) 



JFMAMJ J 
(1961) 



CHATTAHOOCHEE RIVER 
ATLANTA, GEORGIA 

SanpLes 
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1 1 1 1 II 
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Cuclotella stelliaera ^^^^^A X<?,\ 1 ' 1 


Samples analyzed 22 
July 1960 to July 1961 

Samples Average count 
wUli per liter 
Animals per sample 




Acbnantiies miimtissimn. pH*i-'-<> ' * ' 








Synodra V-aucheriae Hpl^C^f \\ 


Rotifers: 13 3. A 
Keratella 8 1,1 
Polyarthra 5 1,0 
Uracliionus 1 
Synchaeta 2 0,1 
Other genera It 1,2 

Crustaceans 
nauplii 3 0.3 
copepods 0* 
cladoceeans 3 03 
Nemtades n MOST ABUNDANT 




Melosira varians Hill v\'l ' 1 1 


Naviciila sp. E^ RELATIVE AUUHDANCE 
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Other invertebrate meCaaoans GENERA OF ALGAE 




Cocconel.3 piacenmla 
CycloLella striala 
Cymholla Uentricosa 
GyrJaLgna kutzineii . 
Helasira ambigua i>^0 
Stephanodiscus aatrnea j . J ui.Y 10,000 
var. minatula LrfT-iLrr.J 
Tabellaria feneatruU V:jtC|j"^x/ 

**" " *.,""' 

'-* . ' ' i ' ' "' _ 
* '." * * e 3,000 

*..."'''*.> . / ^ s ''^" o 'i^OO 




Percent frequency of counts 
150 per ml. or more 
From June 1960 to June 1961 


Green flagellates 
I'haootus 4 

Other pigmentisd flagellates 
TOTAL LIVE PHYTOPLANKTUN COUNTS chr omul inn 


Montha Average count/mi. 


June-Sept, 237 centric 
Oct. -Jan. 271 CyclotGlla 10 
Fteb.-llay , 39A Meloaira 13 
/ . Steplitinocliscus 4 

/ I Pennate 
/ \ Astorlonella 13 

r A\l 
\ l^ 

II 1 1 V 1 1 *idJ 1 1 1 1 1 
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B?*.^ T "..l *'' iK ^ 4 MUST ABUNDANT I00 j ASQNOJFMAMJJASOMDlj'FMAMJJ 
i , (1959) (I960) (1961) 



ALL OTHER SPECIES 



NO ANALYSIS MADE 



COLORADO RIVER 
YUMA, ARIZONA 



Semimonthly Samples 
fi-on July I960 to July 1061 



10 



DIATOMS - PERCENT OCCURRENCE 
20 30 40 50 60 70 BO 90 100 



ii ii i i i r~ 


| ZOOPLANKTOH 


...,.', ,,',,-,,,, ; 


Samples analyzed 23 


L?!ltt':>| ' 1 


July 1960 to July 1961 






^^T^P^^H f^l 


with per Liter 






Bllx^ i!^r" 


. . 








S'rthra 1 S tl S T A B U N D A H T 


,^ ci ^ mnn imisrattl FIRST 


lynSaeta 5 5 S'' C E N E R A F A L G A E 


r u , , &$&# ^| (&*^3#l SECOND 


OCher genera 7 1.5 _ 




Crustaceans, relc ^ **&*<& of count, 


Aumhn" r r K&&^^\] I " * ''*"*^J THIRD 


nauolii 7 1 15 **"' ml * Dt moro . 




r-npopn.U 5 '^ ral '-ay ^^ to Ia y lyyl 


ATiiphom mmlin K-Cl^l H 1 | FOURTH 


cladocerans 2 Blua-ereeti aleae 




Hpmnt-OflPS 2 AnacycttE S 






. , - , f<^vy 1 l " lt rlDt i" first 2 
Ainphipi'ora alata feSocol 1 ._ 

~ . | Coocniiels placontula 30000 

ijr, llnvicula incora loaita 
Dlatoma vulcaie IW\^] 1 Havicula -jp. 
Synadi a ulna 
Ariphipi'ora paludosa {B 

'sen 10.000 

J | JUt -V 


Gieen algae 
Ankistradecmuo 3 

L) 1st CMC 

Cuntrio 

Cyclotella lC 
GtephanodiscuQ 11 

TOTAL LIVE PIIYTOFLAHKTOH COUHl'S Fennato 


\ ^WWC y 


Months Average count/ml, Ann is n 


M N >W3| Tk/A 

'"/''' i, ' ' .,' 3,000 
' ""' - ,' v - 
1 '., | "' X '' w 

' 1 / J 2 

\ /' => I.OOO 

X i 

1 ."., 

X, 

/ i" \ * 300 

/Dg^^y 

DIATOMS - SPECIES DIVERSITY 


June-Sept. L,40'i Fi-ocilavia 8 
Oct. -Jan. 713 " ici ^ " 
Feb. -Hay f 686 Mt-caliia 11 

hj>M 

i i 1 1 1 1 1 1 1 1 ii 




ASONDJFMAMJJASOND JFMAMJ. 



ALL OTHER SPECIES 
NO ANALYSIS MADE 



COLORADO RIVER 
PAGE, ARIZONA 

Sgni.-nont'ily SsapLes 
from July I960 to July 1?M. 



DIATOMS - PERCENT OCCURRENCE 



10 20 30 40 50 60 70 BO 90 100 




f i I 1 i 1 i I i i 1 

1 uM QmaooU u, aMH . iM i (,^ 1 ? ! < OPI.ANKT^N 


3,,-tiedra ulna ^^^^^^^^^^^S^^^SSra^^HS^^(^^^^S|] 


Samples analyzed IB 
July 1960 to July 1961 

Samples Average count 
with per liter 
Anrmals per sample 




Cvalotelto uaraiihlniana 1 RELATIVE ABUNDANCE 


-urlrella toiehtirellil feA^^^ 1 MillPliW rnbT 








Rotifers: 9 2.0 HOST ABUNDANT 


bwirella o\ota Bif^"' ^' ' 1 !' ; \'V- V \ ''"'^ ' T11I8D 


Keratella 5 
PoLyarthra 3 
Brachionue 5 0. 
Synchaeta 5 1. 
Other genera h 1. 

Cruetaceans. 
nauplii 7 I. 
copepods 5 
c la doc era us 2 

[lematodes 
Other inverCebrate metaaoans 

TOTAL LIVE PHYTOPUSK10N C 


GEHEIIA OF ALGAE 




QoaEhoneca olivacew K55I F0URIH 




BlMulphla laevis KSffi'Q^i Otiiura in first ti speaiag 
,. f but not in first, 2 


Pdicent freq.vienay ol countc 
1 150 per- ml, or moic 
IVom Dec. 1959 to !\iy 1961 


iBaia J CnloniB m fill a baa na 

Pragilaria consti-uens ^^ Cy^iDolla afriiis 

Epithenia tm-eida B?^ Bplthania sorox 
^^^ Niwsohin palsa typo 
Dlato=a anceps fegj Rnopolodia gibba 
Synadra vau oh arise 
/g 30,000 

J JlJ l~Y 

\/ " i ' / ^N,-' 1 ' IO f OOO 
''.'. - :i '- ' '- \ 

>x -V!- ' -. : :>" 


T 

J Green Aleae 
ScenedestmiG 9 
Green flagollaioo 

Eiato.is 
Centi io 
Gyclotella 22 
Uteptianodlficua 19 
JUNTS 


, , reniiQLe 
Months Average count/ml. rvnhpim fi 


June-Sepe. 1,870 
Oct. -Jan. a 781 
Feb. -May I 1,031 

-M 

1 1 M iW 1 M 1 1 1 1 III 


Dintoma 6 
Dpitheiiia 3 
Fi-acilaria 6 
| Goziphoneiiia 3 
1 Navlcula 9 
* nit"sahia 12 
/\. Suiii-ella 9 
1 / *^ Eyiiedva 38 

/If 

II II 


' **"^ ''* .. -V ' 3,000 

.;. / ;-.-.;L - 


! - {'_-"'' | *" 

.-\ ' ' ./ ? ,' /- i.ooo 

V / i ' . V' 
^* - * >^" 30 

-^ 1 4_.V-- <X 

^tiliA,. 1 D 

*96l Y DIrtTCMS - SPECIEvS DIVERSITY 
^ . 100 
B&RBM PIRST 4 HOST ABUNDANT 


ASONDJFMAMJ JASOMDJF 


M A M J J 



ALL OTHER SPECIES 
T:"1 NO ANALYSIS MADE 



COLORADO RIVER 
LOMA, COLORADO 

Semimonthly Samples 
fior July I960 tc July VJ61 



DIATOMS - PERCENT OCCURRENCE 



Eynedra 



AchnailthEfc Dilnu 
Smirclla ovata 
Cyclotella uiQiiQehinloiin 
Cyinbella ventricosti 
Coo cone la place ntula 
Biidiaphia laevlo 
Piato^a eloti cat iim 
Coco one ia pediculuo 



1 s 

, 






o in pn 4n so fin ?n an gn inn L u u r L A w * l u 


MOST ABUNDANT 


1 I 1 1 1 1 1 1 1 1 


1 Samples analyzed 1U 
July 1960 to July 1961 
Samples Average count 
with per liter 
Animals per sample 


U^^s^^^^^^^^^^V 








K^^^;'oS^V^^ KP^Bii FIIiST 


Rotifers: 6 0.6 
Keratella 
Polyarthra 
Brachionus 
Synchaeta 1 0.6 
Other genera 3 0.& 

Cruataceana: 
nauplii 
cope pod s 
cladocerans 

Nematodes 1 
Other invertebrate metazoans 

TOTAL LIVE PHYTUPLANKTON COUNTS 


iD * H&ra 1 lys^uwifl ajD 


iiir8y4i-V,,^ l ,.\iiH..\,.,\\J t%wi\\MS' 1 ^ THIRD 


GENERA OF ALGAE 


PSKAAJCTI 1 | POURTH 


Percent freguancy of oountQ 
IJO per tal. or nora 
From [toy 1959 to '^7 J-^* 1 


KxxxvxN 1 




a fwJ\sJ 1 Otheri in first U apecius 


Bluo-gi'een algae 
Anaoystia 2 

Gieca algae 
Te trade cmis 2 

Diatoms 
Ctaixtria 
CycLotella jO 
Stephajicp3iBCUO 5 

Tennata 
AchiinJitUoa 22 
. Caccor.eiu L5 
1 CycJiellQ 52 
1 Diatom 36 
I Fragllarla 2 
1 Qomglioiietna 5" 
\ llartcnla &9 
llitiBchia 1.6 
\ Surirella 19 
1 Eynofli'a T) 
\ DtaAironela 2 
1 Opaphora 2 

UJ 


^~. but not in first 2 

7~~~ CocconaiB placentula 
^jjjjl Cynbolls sp, 
Navicula canalia 
^9 Navioura viridula 
^^ Navioula Bp. 

J ^ULY Synedra vaucharlae 

/ s y 10,000 

\ : / \- 
/ * ^ 

/"' \ ! ' v .... ' : 3 ' 000 , 

/ ; z 

^ i ' 3 i.ooo 

/ , _f 

i---'"\ . o 
/' " * i 

IS6l f{Y DIATOMS - SPECIES DIVERSITY Q 


Months Average count/ml. 


June-Sept, 1,870 
Oct. -Jan, 1,616 
Feb. -Hay 3,539 

k M 

TOTAL LIVE FintTOPLAHfiKllI 

1 1 1 1 M 


JASONDJFMAMJ JASONDJFMA 


M J J 




FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIES 
NO ANALYSIS MADE 



COLUMBIA RIVER 
CLATSKANIE, OREGON 



July l'~t/) to July 1?1 DIATOMS - PERCENT OCCURRENCE 
10 20 30 40 50_ 60 70 





RELATIVE ABUNDABCE 



fISST 
3ED"''iD 

THIHD 



2 Q FLAN K T H 

Samples analyzed 22 
July I960 to July 1961 
Samples Average count 

with 



Animals 



Rotifers. U 

Keratella 11 

Polyarthra 9 

Brachionus 5 

Synchaeta 1 

Other genera 6 

Crustaceans 

nauplll 7 

copepods 8 

cladocerans 8 



per liter 
per sample 

46. S 
23.0 
12.0 

2.7 

0.6 

8,5 

1.0 
0.6 
1.0 



Hematodes 

Other Invertebrate metazoans 



Othera In first li apeeiea 

_ l ii t 'Ji ot in fifst ? 
ftragilariji cons trie na 
Helosira anblpia 
Helosira ^ranulata 

aslraea Tar, ninutula 



Synedra sp. 




DUTU'3 - SPECIES DIVERSITY 

Ji HOST ABUNDANT 
ALL OTHER SECIES 
HO ANALKIS HAffi 



10,000 



3,000 -, 



1,000 



300 - 



TOTAL LIVE PHYTGPLANKTON COUNTS 



Months 



Average count/ml. 



100 




J A S N 
(1959) 



(I960) 



J F M A M J J 
(1961) 



MOST ABUNDANT 



GENERA Q F A L G A K 



Percent frequency of counts 

150 per ml, or more 
From May 1959 to May 1961 



Blue -green algae 




Anacystis 


J 


Phormlclium 


3 


Green algae 




chlorella-type 


3 


Stichococcua 


6 


Diatoms 




Centric 




Cyclotella 


19 


tleloslra 


32 


Stephanodlscus 


31 


Pennate 




Achnanthes 


6 


Asterionella 


19 


Fragilaria 


25 


Navicula 


9 


Synedea 


19 


Tabeltarta 


6 



COLUMBIA RIVER 
BONNE VILLE, OREGON 



SGriLnontnly Sanplaa 
fri July I960 to July l?6l 



DIATOMS - PERCENT OCCURRENCE 
10 20 30 40 50 60 70 80 90 100 



| 1 | 1 1 1 1 1 4 <J U I 1 L 




r, !,, , ||PP(^5>J^^'V'V^,' 1 | 


Samples 
July 1960 

Samples 
wUh 
An Lraa 1 a 


analyzed 21 
Co July 196L 

Average count 
per liter/ sample 


V 


ir hnn- i"h^ M^^W'^'^ -<" ^^ '1 


-^ c 


i-mciTTin -r" B ' IfP^^'S^^ 1 


rvocil^- -^-~ 1a PISI^^I"^ '1 


Rotifers 10 
Keratella 10 
polyartlira 6 
Ucachionus ^ 


H? 4 HOST ABUNDANT 


IMnnlra -Itillica HM^.P'WkvJxl WTTATTVr ARlTNnA"f 


3.0 GENERA OF ALGAE 
0,& 


ABterioirU fa MM^ PII!ST 


Synchaeta 2 
Other genera 8 

Crustaceans: 
nauplLt 3 
copepods 2 
cladocerans 2 

Other invertebraCe n 
TOTAL LIVE PHYTOP 


0,6 ; 

3_3 i cucnt fi-equency ot coiinEr- 

i'jO per iril t>i roitj 
lieu 'V 1959 to ['ay 19<il 


Tahaliaria fetiestrata Hl&C^i I'^Jv''^^! SECOND 


;;teplumcdiacua aatiaea MgHCWSS ,,,, ,,,.. ,,,, 
vni'. udnutula mtStsXXX " > >\\,v^'l THIRD 


etazoans ' 

Diatons 
Centric 
Cyalotella 23 

b\MKTOK COUNTS 1'ennate 


, looil >, [^fl^mm ^wy<KI\S^ 


numti'VMniiiii | FOURTH 


Holosira grunuiata fe^MJ^I 
Nitzachii diaaipata ^^ 

30,000 
Otliera in first li specios 
but not in first 2 


AchnanUiea minutisaJnia 
Holosira variana ISc,, 
Pinnularia boroalia J/i, , nr , n ^ 
otepliaiiodiacuB nia^irae j uf -V IO,OOO 

"">' ! V . * E 3.000 

- \ "l .* 

i ,\ * ' " " "^ 

-- i J ' v .- " w 
, '.. < \ , > 

'' /,.'! / /' -,, = NOOO 
'"\ " ; "^ ' ' ' ' < o 
' s *i s f 

^f^AtlY D 30 

6 ' DIATCMS - SPECIES DIVERSITY 
ti&MPMSJ FIRST 4 MOST ABUNDANT 
| 1 ALL OTHER SPECIES 100 


. . , , js du-iautlisa i 
Months Average count/mi, n^i-n.-t^^in ^i. 


~ June-SepL. 
Occ.-Jan, 
Feb. -Hay 

A P 

-y 

1 ! Vl 1 


2,056 Diatora 3 
1,801 V irovlculn 11 

/} f SyST 29 
/ I Tobelloi 'a 11 

i i Wi 111 


J ASOHDJFMAMJJflSONO|JFMAMJJ 
(1959) CI960) (1961) 



COLUMBIA RIVER 
PASCO, WASHINGTON 

Serl-wU.ly Smplns DIATOM S - PERCENT OCCURRENCE 

fm^i/ljSD to July 19Q1 10 20 30 40 50 60 70 BO 

i.ragil.iri.i crotonensis 
Valosira vnrians 
Tabellacia fenestrata 
''elosira italics 
Achnanthes nlroitlssina 
Astericnella fornosa 
Stephanodiscus hant; 
Fr.igilaria oapucina 



90 




RELATIVE ABUNDANCE 
FIRST 



Others In first ii species 
tut not In first 2 



Hitjschia dlaslpata 
Uitiachla ap. 




THIRD 
FOURTH 

30,000 
10,000 



DIATCW3 - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 
| ALL OTHER SPECIES 
NO ANALYSIS MADE 




ZOOPLANKTON 



Samples analyzed 19 
July 1960 to July 1961 

Samples 

with 

Animals 



Rotifers. 
KerateUa 
Polyarthra 
Brachionus 
Synchaeta 



Other genera 8 

Crustaceans, 

nauplii 2 

copepods 2 

cladocerans 1 



Average count 

per liter 

jer _ sample _ 

3.9 

0,8 

1.0 



3.9 

3.1 







Hema Codes Q 

Other invertebrate metazoans 



TOTAL LIVE PHYTOPLANKTON COUNTS 



June-Sept, 
Oct. -Jan, 
Feb. -May 




H S JT A B U H D A H__T 
GENERA OJ_ ALGAE 

Percent frequency of counts 

150 per ml. or more 
From May 1959 to Mi\y 1961 



Blue-green algnc 
Ph or mid mm 



Diatoms 
Centric 
Cyclotella 
Melosira 
Stephnnodiscus 

Pennate 
Achnanthes 
Asterionolln 
Fragilaria 
Nlt/schia 
Synedra 
Tabellaria 



6 

31 
11 



9 

31 
14 

9 

23 
34 



100 



J A S N D 
(1959) 



M J J A 
(I960) 



SONDJFMAMJJ 
(1961) 



COLUMBIA RIVER 
WENATCHEE, WASHINGTON 

Semimonthly Samples D IATOMS - PERCENT OCCURRENCE 

f ran July 1?60 to July ly6l 10 2 30 40 50 60 70 80 

r 

Tabellaria fenestrata 
Fragilaria crotoncnsis 
Achnanthes ininiitlssima 
Melosizn Italica 
Melosirn varians 
Asterlonella forraosa 
Synedra ulna 

Stephanodiscus hantzschii 
Melosira granulata 
Nitzschin sp. 



90 



Others In firot li spooioa 
hut not in Cirst 2 

Aolmanthaa sp. 
FrJigilaria cElpucina 




'960 



L 



I I -H l>Jl.l > I \ 

"teJ 



DIATOMS - SPECIES DIVERSITY 



^jlj^il^^ FIRST 4 MOST ABUNDANT 
["'"""' I ALL OTHER SPECIES 



10,000 



E 3,000 



1,000 



300 



100 



ZOOPLAtlKTON 



Samples analyzed L7 




July I960 to July L961 




Samples Average count 


with per LLCer 




Animals per sample 




Rotifers: 8 3.7 




Keratella 6 1.7 




PolyarChra 1 




Hrachionus 




Synchaata 1 o 




Other genera 8 2.7 




Crustaceans: 




nauplit 1 o 




copepoda 




cladocerana 2 




Nematodes 


MOST ABUNDANT 


Other Invertebrate metazoatiB 


GENERA OF ALGAE 






Percent frequency of counts 




ISO per ml, or more 




From May 1959 to May 1961 


TOTAL LIVE PHVTOPIANKTON COUWTS 




Months Average count/ml, 


Diatoms 
Centric 


June-Sept, 115 ft 
OcL.-Jnn. 210 A 


Cyclotella 7 
Meloaira 1O 


Feb. -liny 865 1 U 
r *^ 






Pcnnate 


A 


Achnantlios 10 


.A 1 


AstaEionalla 31 


N\ i 


Fragilaria 7 


\ r 


Nitzschia 3 


J \ 


Synedra 14 


t \ 


label 1 ana 45 




JASONDJFMAMJ JASONDJFMAMJJ 
(1959) (I960) (1961) 



"3 NO ANALYSIS MADE 



DELAWARE RIVER 
PHILADELPHIA, PA 



MOST ABUNDANT 



, ,_ ^ ,,_ DIATOMS- PERCENT OCCURRENCE 
rj'jljf IsllVrJulyVul Q I0 20 30 40 50 60 70 80 90 1 


00 


GEMCKA OF ALGAE 




1 I 1 1 ! 1 1 1 || 


1 

200PLANKrOK 


lei'cem, fieqiienoy of ouiintr, 
150 per nil. oi mnic 
FI'GJI itiy 19^J to !hy 1'jGl 


Eyre Ira ulri IW^^^^^^^^^^^^I^^^^^^i' ''- H 1 


HIIJMI|MUMM.''' ' M I 




ItLue-BTGen ul^ae 

Actlnanti-un j 
ChloieULa-type '> 
Scencdeanun i/t 
raeen flagellates 

Ofchei* plfjjientea t'lacelluten 

Diatouio 
1 tenti'ic 

fisIoBira 10 

Peimate 
A etc i 1 lone 11& B 


(h-acdsh) ' ..i-m^CJ 1 RELATIVE ABUNDANCE 


Samples analyzed 18 
July I960 to July 1961 

Samples Average count 
with per liter 
Antcals per sample 


S'T"')ra v- -btT-l-n ("* ""-'I 1 1 


BsBiSfflijj^jij^JjSi^ F IRS T 




Itracfciait V* f .:'','~.'&'ss <) SECOND 


ji-hrsr *) r ( r ,. + i CT ,i_- ^^^^Paaffl^ 


mesa s ' i ; -' v >' THIRD 


Rotifers. 6 9.0 
Keratella 2 o. 
Polyarthra 1 1.0 
Brachlonus 1 0,8 
Synchaeta 1 o 
Other genera 5 7,2 

Crustaceans, 
nauplti o 
cope pods 
cladacerans 

Nematodes i.o 
Other Invertebrate metaaoans 


ceiorira aij>ifja Wfil 


1 1 FOURTH 


but rnt In first 2 


CQCOer^Js placentula 
Nitz r eMft t-olpa tyje 



'960 




3,000 



TOTAL LIVE PHYTOpLANKTON COUNTS 



DIA1CHS - SPECIES DIVERSITY 

FIRST 1 MC6T ABUNDANT 
1 ALL OTHER SPECIES 
| NO ANALYSIS HADE 




June -Sept, 
Oct. -Jan, 
Feb. -I lav 




JASOHDJFUAMJJASO N olj F M AM J J 
"9591 (I960) (,961) 



DELAWARE RIVER 

MARTINS CREEK, PENNSYLVANIA 



HOST 



Croa 



1961 



inutiBaima 



Diatoma vulgarc 
Cymbolla vontricosa 
SynL'tlrn ulnn 
(Islorioniilla forraosa 
CL-ratonui*! arcus 
Nit^schia palca typo 
Cocconcis placentula 

Aohnanthcs sp. 

Others in first l| apooies 

but not in first 2 
Navioula cryptooephala 
Havloula tripunctata 
Hitzachift lanceolfltae group 
Synedra pulohella 




01 m lo PE 3040 50 60 70 




G E H E R A OF ALGAC 


1 I 1 1 I 1 1 




r^.^r/r J^i^^ 


'^^ 


Percent frequency of counts 
ISO per ml. or more 
From May 1939 to May 1961 


i^MXXX: v?Ks.^t 1 


ZoOPLAHKTOH 




Green algae 

cage count Green flagellates 
sr liter Chl-amydomcmas 3 
r aaraple chlorobrnnchis 3 


;<J&Sx&!*^i | 




July I960 to July 1 

Samples Ave 
with p 
Animals pe 




%mimmmm':-v.-w 




^^f'sW^S.^ 




<&WO^l RELATIVE ABUNDANCE Rotifers 16 


6.3 

L_& Other pigmented flagellates 
4 4 Chromulina 3 

0.4 Diatoms 
3 . 9 Cantric 
Cyclotella 6 
0.1 Melosira 9 
0. 1 Stephsnodiscus 3 
0.1 
j Penn ate 
Aclinantlies 6 
Asterionella 16 
Ceraton^is 6 
CocconeLs 3 
Cyrnbella 13 
Dia-toma 16 
Frngilaria & 
fitivicula & 
Nit/schxii 3 

1 

\ 




Kerate 


Lla 10 
thra 5 
mus I 
2ta 5 

genera 12 

sans: 
L 2 
is 3 
;rans L 

33 

nvertebrate matazoans 
\HKTOK COUNTS 


H8iiS?.RJ (Bl$Bfl||rt lrll!bl ' luiyui. 


IlLaulii. 


K>X&^ vt&mwysA SECOND u j 


" 


ii ^raM>l THIRD Crustac 


naupll 


Wk \ 1 Pa* *V 


m 

30,000 
/96 

W^y 

1V,A 

i., / ,.''' - 3,000 

"> '" s 

J :D 

, X 4 . ' " ' 

/ *' . 1 ' 1,000 

D 30O 

IES DIVERSITY 
T 4 MOST ABUNDANT .,, 


Nematod 
Other 1 

TOTAL LIVE PHYTOPIJ 


Months Average count/ml. a 


June -Sept, 
Oct. -Jan, 
Feb. -May j 

r 

: r 

1 1 HIM 


561 1 ' 

P 

V iWn u 


JASONDJ TMAMJ 


JASONDJFMA 


A J J 



ALL OTHER SPECIES 
NO ANALYSIS MADE 



GREAT LAKES, LAKE ERIE. NIAGARA RIVER 
BUFFALO, NEW YORK 



Semimonthly Son pies 
fran July I960 to July 1 



DIATOMS- PERCENT OCCURRENCE 



10 20 30 40 5O 60 70 80 90 100 ZOOPLAHKTON 




Samples analyzed 23 
July 1960 to July 1961 

Samples Average count 
with per liter 
Animals per sample 


HOST A B U N 


D 


ANT 


ISilOflira LiniaiNina lHHl^HHHK$$8&^ v *l 


Frnpllaria oanuelna I^^^WMi^<<^^i ''"' 




Ste?hsiilif]cii& niawaraa I^^^^S^y 1 ^ ] 




Rotifers 23 66.1 
Keratella 23 27.5 
Polyar thra 20 30,0 

Synchaeta 5 1.0 
Other genera LS 6,9 

Crustaceans: 
nauplii 1L 4,5 
copepods 11 3.5 
cladocerans 10 4.9 

Kematodea 1 ,0 
Other invertebrate metazdans 

30,000 


Me vnr ll ^i"'v] n *"" 30 fe-^&^l'^A \v^^\^ 




TQbenaria foTiectrata fcBBtf$A>& ^.Vl 1 


GENCRA OF 


A 


L G A E 


li-agllailB orotonanals [^^^B<$:/<x^v<l j 
Fraeilsi'io (sp, K^^-1 RELATIVE ABUNDANCE 








Percent fieciuuncy of counts 
l^iO per ml. or nore 
Pi on llay 1959 to flay 19^1 




Diatoms 
Centric 

Cyclotellu 
tfeloslra 
Gtephum-di E cue 

Pennate 
Aoterionella 

Diatona 


5 
7 
17 

2 




tint nnt In f~tr?^ ? , 


Afllorionella formoaa ""^^^^ y " 1 


Fr HB >la con t f ^^C^ vSSS) THIRD 




| I FOURTH 






10,000 - 



e 3,000 



DIATCMS - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIES 




300 



TOTAL LIVE PllYTgPLAMK'rOH COUNTS 
Months Average count/ml. 



June-Sept, 
Oct. -Jan. 
Feb. -May 



1L3 
415 
220 



(O Q 




JASOWDJFMAMJ JA'SQNDJFMAMJJ 
[1959) (I960) (1961) 



GREAT LAKES, LAKE HURON, DETROIT RIVER 
DETROIT, MICHIGAN 



Semimonthly iosiples 
Tram July Ip60 to July 1901 



DIATOMS- PERCENT OCCURRENCE 
10 20 30 40 50 60 70 60 90 



100 



1 1 1 I 1 1 1 1 1 1 


" 
ZOOPLAHKTOB 


rrarilm-la ci'otonenuie ^^P^^^'^^S^SS^^^ s 1 1 


MlGnnl . ln ronefitiata \ 


Samples anaLyzetl 23 
July I960 to July 196L 
Samples Average count 
wUh P ej: liter 
Animals per cample 




Fnudlaria const mens BIlisI'^vWWyQv-J , , . ,. 








RotiEers: 19 ^.3 HOST ABUNDANT 


Diatoma eloii^tum ^^H^^K^St^LStiJ KULftlLV/b AliUHUftNOE 


iv n nHTn, t a nnTnidnn BBBggT""*' " TV ' v ' ^'t! ' SI 1 smimmsimm Polyarthra 4 0.9 GENERA OF ALGAE 


Fragilai'ia pinnata RRf^j 1 ^g^v^X^I SECOND 


Syrichaeta 5 So 
Other genera 1-3 - a 1'eicent i'i-eq.aency 01 couiitc 
15u per cil. or ^ore 
Crustacean&' ^ ft fi ^,5,,, j. ay ^^ to !fay 1561 




t , , l\\wlt^w?C^1 THIRD 


Othops In first it npeciua uft.m^.'ii.m^MJa 


coptspods 13 . uiatoms 
cLadocerana " Centric 
Hematodes l - q/clotelia 5 
.. _._ n Stejjliimodi-HCUG 5 
Other invercebrate metazoana o 

- Pel mate 
Aotei'icr.ella 17 
Diatciaa IV 

Syiiadro 12 
Tatellai-ia 10 

~~ TOTAL LIVE PHVTOPLANKTOH COUNTS 


| FOURTH 


Aatarionolia loraosa 
Cyclotolla comta 
Cyc lot alia ocollata 
lloloaira islantlioa 
Ualoaira varians 30,000 
Synedra acua 
Synadra ulna 

j "LlLy IO,OOO 
E 3,000 

\ , 

3 1^000 
o 

Q 

' / "" "I"*" " \ ' 

J4 %4/j,, D 3O 

DIATCMS - SPBCIi:S DIVEIiSITY 
^HJiS^fj^ FIRST 4 MOST ABUNDANT ._ 


Months Average count/ml. 


June-Sept, 244 
Oct. -Jan. 396 
Feb.-lfay 74 

W i tn H^v* lU i i i i 


JASONDJFMAMJJAS OND|JFMAMJ J 
(1959) (I960) {I960 


| | ALL OTEER SPECIES 



E"""..'!'!! !"'!!] NO ANALYSIS MADE 



GREAT LAKES, LAKE HURON, ST CLAIR RIVER 
PORT HURON, MICHIGAN 



ZOUPLANKTUN 



Semiwonthl/ 3arapl= 
i~-j\ July l?to to July 1961 



construuns 



Fr, \ 



labsllaria fonestrata 
Tragilaria pinnnta 

Pragilana. capwcina 
Cyclotella sp. 



Others In first li species 
but not in drat 2 

Achnanthos nisiutiaairpa 
Amplicra ovalia 
Cyclotella oceLlata 
Dlatona cl-ongaLum 
Dlatona vulEflra 
Fragllarla lo-ptoatauron 
Synedra acua 




DIATOMS - PERCENT OCCURRENCE Samples analyzed 24 
L 10 20 30 40 50 60 70 BO 90 J" 1 ^ L96 to Jul >" L96L 


II t II 


1 aampLes Average counc 
with per liter 
Animals per sample 


:" , - ,'.-',-\' '\ 




i* lffliiHHffl < 'j^v/< ^wsx-/ K ,' ' 'i 




Rotifers; 20 22.2 
KerateUa 14 12.0 
Polyarthra 9 4,5 
Brachionus 5 0,5 
Syncliaeta 4 0.5 
Ochera 16 4,7 
CE 
Crustacea; 
Hauplii 11 2.3 
sr Copepods 16 6.1 
Cladocera 1L 2.3 
OND 
Other invertebrate metazoana 

RD 
MOST ABUNDANT 


pffifflfflfflflK'.;.:"." ^..".'j | 




^^^i^ffl^^H>:"l 








mull;":'!' ' f 


fiSffiWWPSfl ^^ 


i&ty i 


fcSS&^Sfl 5CC 




B r v ; N "i THI 




1 rCXJRTH c E tl E R A OF A 1. R A T. 


i J0t -v 10.000 

ffli^ A 

- \ 

1 '.''",'' E 3,000 

.- i'.' : '- ' 

-,. - : / "" 1,000 

' . ' t . o 

DIATOMS - Sl-ECICS DIVERSITY 
fiuijifeti^ FIRST 4 MOST ABUNDANT IO 




perc-ent frequency of counts 
ISO per ml, or more 
From May I960 to May 1961 


Diatoms 
Centric 
TOTAL LIVE PHYTOPLAHKTON COUNTS Cyclotella 4 


b ifc-'pllJUIodi bOUS 4 

Months Average count/nil 


June-Sept. tL4 Pennate 
~ Oct. -Jan. 291 Aslerlonellfl 8 
Feb.-tiay 547 Diatorna 4 
Fragilaria 13 

i i i VV If 1 1 1 > i 


IASOHDJFMAMJ JASOND JFMAMJ J 




ALL OTHER SPECIES 
NO ANALYSIS MADE 



(1961) 



GREAT LAKES, LAKE MICHIGAN 
GARY, INDIANA 



D1ATOM&- PERCENT OCCURRENCE 
Saaimonttily Sa-nplaa 10 20 30 40 50 60 7n Ftn 


ZOOPLAtJKTON 




Samples analyzed 21 
July 1960 to July L961 

Samples Average count 
with per liter 
Animals per sample 


rabeiitu ia lenuEiUata ^S^S^^^P^^^^i^^^S^ ' 1 1 


' 




EJtaphaiialiBcUG h&ntzceMI ISffljBBB' '"'"*- 1 j 


1 ULUl'lYL ABUUU1. 


RotiEerai 17 16,2 
r Keratella 11 6.8 
Polyarthra 5 0.? 
JD Brachionua 5 1,6 
SynchaeCa 2 
Other genera 15 '.I 

Crustaceans: 
11 nauplii 6 
copepocls 7 
claciocerana 6 2.7 

Mematodes 
Other invertebrate metazoans 

HOST ABUNDANT 




lUeloolra Miwlerima BSH''^ w y\\V/."]"""S TT "l 


U" " ,-VWv., SECG 1 


^i-iuHoo* i0 i 3,^ % ; , | 






SteDlmnodiaeuE astraea f . FOIITfl 


vov. miimiMia |sbJ 

Othora in firat li apecioa 
but not in first 2 


Cyclotella comta 
Diatoms vulgaro 
Fragilaria capunlna 
Fregilaria sp. , 
Ueloaira arabigua L/// ^ 
Synodra ulna -j 1 "tV" 

<'' i * ' s >. 

1 ' 3,000 

j" \ '- ' ' . " * E 

/' ' - ; H 1.000 
'" '''." ' 2T 

' :' ' ^ 

\ ' '. /'' 300 

'V i ' -. 
. * * '' 

'' ; - J__ \ '" 
JA A u 4*y* D I0 


GENERA OF ALGAE 


TOTAL LIVE PHYTOVLANKTON COirNTS 


Months Average couiiL /ml, t l " C ?"n ^af.* 1 ^? 110 ^. .^"" S 


June-Sept, S59 /I ~S*"> I! ay 1959 to llay 1961 


Feb. -Hay 3,268 A Blue-gxxsen algae 
r I* Aiiacybtis 3 


| \ Green aiea<j 
1 \ Oocyfitio 3 
I K J 4 

\ A A I * A/ \ Diatonic 

1 i\I M /V x * s ^f Cyolot&lla 25 
\ i \f J Itelooim 36 

U rf EteplumoliBCUE El 

*v 1 Feiinate 
X j Astoi'IonBlla l& 
\ I Dicvtoma 3 

Byii&lra 32 
_J |_j_ | j | Taballorin 5' 1 


' JflSONOJFMAMJJfl'iOMn iruftu 



DIATOMS - SPECIES DIVERSirY 

PIRST 4 MOST ABUNDANT 

OTflElt SPECIES 
NO ANALYSIS MADE 



(1959) 



(i960) 




([gel) 



GREAT LAKES, LAKE MICHIGAN 
MILWAUKEE, WISCONSIN 






Fr.igil.tna crotonansis 
rt'losira islandica 
Tabellr.ria fcnestrata 
Steph incdiscus hantzschia 

Fragilarifl pinnata 

Stephanodiscus astiaea 
var . laiiwitula 

DIatcna elong.itun 
Velosira binJerann 
Fragilarifl vinaoens 
Syncdra acue 
Fragilarin leptastauron 

Otnera in fint Ij apealea 
but not, in firat 2 

Cjolotslla ctmta 

Cyolotella 

Fraeilaria 




2QOPLANKTO 



RELATIVE ABUSDAKCC 
FIRST 
SECOND 



Samples 
July 1960 


analyzed 19 
to July 1961 


Samples 
with 
Aotmals 


Average count 
per liter 
per sample 


Rotifers: 16 
Keratella 11 
polyarchra 5 
Brachiomis 8 
Synchaeta A 
Other genera 13 


8.3 
2.2 
2.2 

1.1 
0.7 
2.1 


Crustaceans 
nauplii. 9 
copepods 13 
cladocerans 6 


2.1 
2.9 
0.& 



FOIRTH 



llematodee 

OCher invertebraCe metazoans 0.& 




TOTAL LIVE PHYTO PLANKTON COUNTS 



10,000 



3,000 



llonths Average count/ml 


June-Sept. 
Oct. -Jan. 
* Feb. -May 


L.OL9 
792 
1,113 



1,000 



300 



$*' N 

D1ATCWS - SPECIES DIVERSITY 



ALL OTHER SPECIES 
NO ANALYSIS MADE 



100 




(I960) 



M Q S T A 11 U M D A 



GEHERA OF ALGAE 



Percent frequency of counts 

L50 per ml. or more 
From Sept. 1960 to Sept. 1961 

Diatoms 
Centric 
Cyclotella 15 

Heloaira 15 

StephanodiscuB 55 

Pennate 

Fragilaria 10 

Synedra 20 

TabeLlaria 10 



GREAT LAKES, LAKE SUPERIOR 

DULUTH, MINNESOTA DIATOMS _ PERCEHT OCCURKENC. 

bemimanttily Ssnploa 10 20 30 40 50 60 70 
frm July I960 to July Ip6l I | 1 1 1 [ 1 1 



Melosira islandica 
Tabellaria fenestrata 
Synedrn n.ina 
Stephano discus sp. 
Stephanodiscus hantzschii 
Cyclotella Icut^ingiana 
Stephanodiscus dublus 
Cyclotella sp. 

Astorionella forraosa 

Stephanodiscus astraea 
var. ininutula 

Melosira granulata 
Fragilaria crotonensis 
Synedra vaucneriae 

Ot tiara in Tirat li spEciea 
but not in first 2 



Cyolotalla conta 
Cyclotalla ntolligora 
Fragilaria np, 
Melosira embif"" 
Rliiiosolonia t 
Syria dra acus 
Synedra sp. 





DIATCMS - SPECIES DIVERSITY 



RELATIVE ABUNDANCE 
FIRST 
SECOND 



FOURTH 



1,000 



300 
O 



100 



ZOOPLAHKTQM 

Earn plea analyzed 2li 
July 1960 to July 1961 
Samples Average count 
vith par liter 

Animals par sanpla 



Hottfera : 


8 


1.3 


Kara tell a 


8 


0.3 


Po Lyar ehra 


1 





BrachioivuB 








Synch o eta 


2 


0,2 


OUiers 


5 


0,8 


Cruaticeans: 






nauplii 


3 


0.3 


oopepoda 


li 


0.3 


oladocerana 


2 


0.2 



Other invertebrate ir.ataaoans 



THERE WERE HO GENSM OF 

ALGAE WITH COUNTS OVER 

150 per n\L, 



TOTAL LIVE PHYTOPLANKTON COUNTS 



Months 

June -Sept. 
Oct. -Jan. 
Feb , -May 



Averago count/nil.. 

77 

69 

107 




LU4U 



U959J 




MAMJ JASON DU F MAMJ J 
CI9601 I (1961) 



g FIRST 4 HOST ABUNDANT 



1 AI-L OTHER SPECIES 
1 NO ANALYSIS MADE 



GREAT LAKES, LAKE SUPERIOR, ST MARY'S RIVER 
SAULT STE. MARIE, MICHIGAN 



5e-iii*Uily Sanplea 
from July 1900 to July 1961 



Tatjellaria fene strata 
Fragilaria crotonensis 
flchnanthes runutassima 
f!elosirn Islandica 
Achnanthes sp. 
Cyclotella kutEinginna 
Synedra sp. 
Cyclotella csnta 
Synedta acus 
Synedra ulna 



Others in first It species 
but not in first 2 



Acphiphora ovalis 
Astorionalla farmstsu 
Cocccneia placentula 
Cy clot el la glomerata 
Cyslotella sp. 
Cycballa sp. 
Fragllaria oonatruena 
Hhliosolenia eric us is 
St&phanadiscus hantsschli 
Synedra nans 
Synedra sp. 



DIATOMS-PERCENT OCCURRENCE 
20 30 40 10 60_. 70_ 80 

~i 1 1 1 1 1 r 



so roo 




RELATIVE ABUNDANCE 



FIRST 
SECOND 



J FOURTH 




1,000 



300- 



o 

o 



(00 
DIATOMS - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIES 
HO ANALYSIS MADE 




200PLAHKTON 



Samples anL 


lyvea 23 


July I960 to 


July Ip6l 


Sanplea 


Average count 


with 


per liter 


Animals 


per sample 


Itotiferaj 15 


7,7 


Keratella 1), 




Polyarthra 6 


l.J 


Brachionus j 


0,1 


Synch aata Jj 


O.d 


Other genera $ 


li.li 


CniHtncsansi 




nauplii 5 


0.9 


copopoda 6 


0.? 


cladocorans 3 


o.a 



Othor invortebrato motozoa 



TOTAL LIVE PHYTO PLANKTON COUNTS 
Montha Average counc/ml. 



June -Sept. 
Oct. -Jan, 
Feb. -May 




THERE WERE NO GENERA OF 

ALGAE WITH COUNTS OVER 

150 per ml, 



(I960) 



M A M J j 
(1961) 



Jfl 



HUDSON RIVER 
POUGHKEEPSIE, NEW YORK 



Semimonthly Samples 
fron July 1960 to July 1961 



10 



DIATOMS- PERCENT OCCURRENCE 
20 30 1O 50 60 70 80 



9O 100 



1 1 1 1 1 1 I 


1 1 1 




MOST ABUNDANT 


Helena rranulata 


K&8H-- s -^"^ x J 






GENERA OF ALGAE 


Main* fl m HP ,, a i 1 






1 

;e count 
liter 

sample 


Percent frequency of counts 
150 per ml. or more 
From May 1959 to May 1961 


Uy4oiH.Lid j>Li-idia |pj8ill8HKSS-l L *c^" 4\ ' ^J 








Cnacinnrliscus denaniiR K8SlBfi^H>8"^"^ ; ' i^SS-l 1 


Samples analyzed 22 
July 1960 to July 196 
C ABUNDANCE SampUg M& ^ 


( br-acKlBh) 


Blue-green iLgaL> 
Anaeyatls 3 

Green algae 
Tetrostrum 3 

Dxatoras 
Centric 
Coscinodiscua o 
Cyclotella 26 
Melo&ira 31 
Stephanodiscus 3 

Pennnte 
Synedra 






Cyclotella monefjiiniana (8fi^8^88^i fPPPS 


*mm FIRST A sj La pS? r 




58g8^ SECOND Rotlters 17 8 


.0 
.1 
.2 
.2 
,1 
.4 

.6 
.6 
.6 




Keeatolla U 2 


Havlcula perafTina KXSI^i h',-IP 


fl^l THIRD Polyarthra J 


(ovQCKisn) 




^3 


FOURTH a ^"? llaeL<1 ,j- r 


Others in firat !| apooies 
but not in first 2 


Crustaceans ' 
naupltl 7 C 
cope pod a 5 C 
clailocerans 5 

Heiwitodes 2 


Holosira diotans var. alpiponn 
Holoaira varians 




TOTAL LIVE PUYIOPLAHKTOH COUNTS 
Months Avgcage count/nil. 

863 
(JO't 
'OZ 



1,000 - 



DIATOMS - SPECIES DIVERSITY 



IALL OTHER SPECIES 




'.)HO AtiALYSIS MADE 



JA30ND JFMAMJJA SOND J FMAMJJ 
(1959) (I960] (1961) 



ILLINOIS RIVER 
PEORtA, ILLINOIS 

Saaiaonthly Smplea 
trcn July 19&0 to July l?6l - 



DIATOMS - PERCENT OCCURRENCE 
10 20 30 40 50 60 70 80 
T 




ZOQPLANK'CON 



Tatellfiila fuiectrata 
'felozira TOj-iaji:; 
SurlrellB ovata 
Mtsschia jaiea type 

Others in firat Ii species 
bat not in first 2 




HelDElra grjinalata \ 
Surii---. ,' ', V 



RELATIVE ABUNDANCE 
FIRST 
SECOND 
KURD 
FOURTH 




Samples analyzed 21 


juLy I960 to 


July 1961 


Samples 


Average count 


with 


per liter 


Animals 


per sample 


Rotifers, 19 


242.2 


Keratella 14 


8/1. 


PolyarEhra 13 


52, 


Brachionus 4 


33. 


Synchaeta \.1 


11, 


Other genera 17 


85. 


Crusraceans: 




nauplii 10 


23. 


cope pods 8 


7, 


clarfocecans 3 


/i. 


Hematodcs 


2, 


Other invertebrate metazoans 




100,00 



30,000 



10,000 



3,000 



1,000 



'K, 



DIATOMS - SPbCIES DIVERS2TYt, QO 
FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIHS 




TOTAL UVE PHYTOPIAMKTOM C011HT3 
Hontha Avecago count/ml . 

9.4Q9 
25,273 
16,842 



June-Sept. 
Occ-Jan. 
Fob. -Hay 




MAMJJASOWD 
(I960) 



1_L 



M A M J J A 
(1961} 



HOST A ]1 U H I) A N 1 
GENERA F ALGA E 

Percent ireiiuoncy of counti; 
Fuiii mych I'/JQ to tliy 1001 



AiMstroaoBimia .?J 

Ciaorolld-typo (3 

(lilorocoociun '( 

Won te lift 1, 
(Ire on flnr;ellnten 



Goniua 

Lcpooliiolio 

'i'racholoinonnii 



fliii;oliatou 
33 



Co nti* in 
CyalotGlln 
"oloi.irn. 



AD tor I one lla 



lUt!'nchJ.a. 



13 



KANAWHA RIVER 

WINFIELD DAM, WEST VIRGINIA 



ZOOPLAHKTOW 



Sonirnonthly Saniplea 
frcei July I960 to July 1961 

Cyclotello pseudostelligera 
Acliniinthos minutissima 
Stoph.inodiscus hantzschil 
Cvclotelln neneghiniana 
Cycle tel la stelllgera 

Diatomn vulgiire 
Malosira varians 
Synedira ulna 
Havicula cryptocepliala 

Others in first t| apaoles 
but not In first 2 



DIATOMS-PERCENT OCCURRENCE 
10 20 30 4O 50 60 7O 



RELATIVE A BUI) DANCE 
FIRST 
SECOND 




FOURTH 

30,000 p 



10,000 



3 t OOO 



1. 000 



300 



DIATOMS - SPECIES DIVERSITY 

FIRST -I MOST ABUNDANT 
AXL OTHER SPECIES 
NO ANALYSIS MADE 



Samples analyzed 2L 
July I960 to July L96L 

Samples Average count: 

wich per licer 

Antmals per sample 



RotiferB. 
KerateLLa 
Polyarthra 
liiachtonus 
Synchaeta 
Others 

Crustacea: 
Hauplli 
Cope pods 
Gladocera 



NematotleB 

Other invertegrate 




iOO 



TOTAL LIVE FHYTOPLANICTON COUKTS 



June -Sept 
Oct.-Jan, 
Feb. -Hay 




TMAMJJASONDJFMAMJJ 
(I960) (1961) 



6.1 

0,1 

0,1 

0.1 



5.8 



II S T A BUM D A H T 
GENERA OF A.LC AE 



Percent frequency of counts 

ISO per ra.1. or more 
From February I960 to May 1961 

Green algae 

Ankistradesraus 7 

Chlorococcuia 3 

Scenedasmus 3 

Stigeocloniun 3 

Green flagellates 

Chiamydomonns 11 

Other pigmented Flagellates 
Chromullna 3 

Riatojns 
Centric 

Cyclotella 15 

Stephonodiscus 7 



KLAMATH RIVER 
KENO, OREIGON 



DIATOMS - PERCENT OCCURRENCE 



Z P LANKTOK 



Worentw I960 to July loftl Q ,Q 2Q 30 40 50 60 70 60 90 100 Sample q aiwlvKed 18 




I III III 


1 NQV, 1960 to August 1961 

Samples Average count 
with per Ittei- 
Animals per sample 


Steptianodiscws h.'-ntzscnn 




I r.it]iliti i construens ^^^vVv'/^^X'K'S^vl 1 


1 h j^^^^^^^^'i ' 


ROTIFERS 18 161, 
Keratella 17 39. 
PolyarChra 13 39. 
Brachtonua 14 28. 
Synchaeca 10 2. 
Other genera 15 51. 

Crustaceans, 
nauplli 8 7. 
copEpoda 7 2. 
cladocerans 4 2. 

Hematodes 
Other invertebrate metazoans 



TOTAL LIVE PHYTO PLANKTON GOUMTS I 1 


3 
8 
8 
2 
1 

4 

MOST ABUNDANT 


Syjitdtn ulnft. E - 1 
RELATIVE ABUKDWCE 






3 GENERA OF ALGAE 








Percent freciuuncy of counts 
ISO par Ml. or more 
l p roin Mov. 19oO to August 1961 




Stephana discus nlacaj-ae 


SHpi'ar.ixitscxis niaf-arae var, raijnifica j FOURTH 


1 *^ty 
t - _ rr jp_^/ 100,000 

X ' X 

/ - ' , 30,000 
**y H ' ' V' 

/ " 
/ . , . E 10,000 

J ' ' S, 1, \ . : 
i ' '"' /'- ; 

1 ' ' . ' V ' \ *-. ' 5 3,000 
A , - ' \ .''x, ' 

\ ' \ ^ h ^ N / 

A ' " - \ '? 

\ ;- \ / 'ooo 

\ ' r-" '\ ^ 
^-v ' * ^ 


? iJluQ-gruun .ilyne 
1 An.ieysti', 16 
Pli or in id turn 5 

1 Gxciin iilgnu 
1 Diotyosph.ierium 11 
1 J Scenuclusnms 11 

1 1 Green flagellates 
7 Chlnmydomon.is 5 
[ I 1 Trachi'lonon.is 27 

l 
Otlior pigmrntud fl.igall.-vt.es 
Cliromulinti 11 

* Diiitoms 
)f Contxic 

I Mclosira 5 
I Stph(inodiscus 1QO 

i A 1 ; terionul lii 5 
Cyinbull.i 5 
DintQm.1 6 

N.iVJOul.i Is 


Months Average count/ml, 1 \ 


~ June-Sept, 4,148 1 "^ 
OcC,-Jan. 33,732 
Feb. -May 36,630 

- 1 

1 1 1 1 1 1 1 M 1 


^HU [ D JASONDJFMAMdJASONDJF 


M A M J 



DIATCMS - SPECIES DIVERSITY 

4 MOST ABUNDANT 
| ALL OTHER SPECIES 




LITTLE MIAMI RIVER 
CINCINNATI, OHIO 



Semiiionthly Samplaa 
fron July 1?60 to July l?ol 

StephiinccUScus hantzbCh 
Goraphonema olivaceum 
Cyclotella meneghlni^na 

Diatoma vulgare 

Navicula cryptocephala 

Surlrella ovata 

Synedra ulna 

Nitaachia sp. 

Goraphoneraa sp. 

Diatoraa along a turn 

Fragilaria construens 



DIATOMS" PERCENT 
10 20 30 40 50 



H 



60 



70 

n~ 



BO 90 



Samples analyzed 20 
July I960 to July 1961 




RELATIVE ABUNDANCE 
FIRST 
SECOND 



Rotifera; 
KeraCeLla 
Polyarthca 




\ | 



A. 



'96, 



Others In first li apeclea 
but not In first. 2 

Cycle toll a aWaug 

C yalo tella p sou d a a tell lg o r a 

Pragilar-la capucina 

Navicula ap. 

NltEschia paloa typa 

Nltaachia sp. 

Rhoicosphenia curvata 

3O.OOO 



10,000 



3,000 



l ' 000 



30 






Cruscacea: 



Copepods 
Cladocera 



Sampl.es 

wLtli 
Animals 



12 
^ 
1 

\ 



Average counc 
per liter 

per cample 



85.2 



, 

': 



0.7 







Hematoiiea 

Ochetr invertebrate metazoans 



TOTAL LIVE PHYTOPLANKTON COUNTS 

Months Average coune/mL 

June -Sept , I, "973 

Oct. -Jan. 3,281 

Fob, -Hay 1,365 



MOST A B U J^ D_A Ji_T 
Gj: N E __R__A U_F A L G A E 

Percent frGC]iicncy of counts 

1SU per HI 1. or IHOLB 
Octuber I960 to September 1061 




Grocrt algno 
LagerJiainiie^ 
Oocystts 

GECICH fliignllate 
Cltliunydoman^s 
Pltncatus 
Tfiiclic] omtinas 



Othcf 



Diatoms 
CantrJ n 
Cyalotallii 



DIATOMS - SPECIES DIVERSITY 



11 



ASONDljFMAMJ JASOND J F M A M J J 
(1959) (I960) (I960 



t'onnato 
Dintomn 



Surirell.-v 
Synodta 



?O 

5 
15 

flagellates 
5 



35 

5 

"15 



5 
15 




FIRST 4 MOST ABUNDANT 
AU- OTIffiH SPECIES 
NO ANALYSIS MADE 



MISSISSIPPI RIVER 
E ST LOUIS. ILLINOIS 



mi.--, Italy anplts Q 

f, n July IJ^J to July 19 a 




;-tic-aUa t^* pSTI 

Others in first I* species 
but not in first 2 

Blstcra vulgarfl 

Felcslra dlslara var. alplgona 
felcmr* grar.ulata Tar, argustiasima 
Nitzscliia palen type 



RELATIVE ABUNDANCE 
FIRST 
SECOND 
THIRD 





T 



DIATCHS - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 
1 ALL OTHER SPECIES 
KO ANALYSIS HADE 




FOURTH 



30,000 f 



10,000 



3,000 



1,000 



300 



100 



Z QQPLAHKTQH 

Samples analyzed 19 
July 1960 to July 1961 

Samples 

with 

Animals 



MOST 



Average count 

per liter 

per aample 



Rotifers 
Keracella 
Polyarthra 
Brachionus 
Synchaeta 



15 

LI 

6 

9 

5 



Other genera 11 

Crustaceans: 

nauplil 4 

copepods 5 

cladocerans 2 

Nematodes 



45.0 

21,0 

4,0 

8.0 

2.0 

10.0 

0.3 
0.8 
0.1 

3.0 



Other invertebrate meCazoana 

TOTAL LIVE PHYIQPLAHKTQM COUNTS 
Months Average count/ml. 



G E 



June-Sept, 
Oct. -Jan, 
Feb . -Hay 




JASONOJFMAMJ JASONDdTMAMJ 
(1959) (I960) (1961) 



C R A OF ALGAE 



Percent fioaueiiey ol' ooimtt 

l',0 per iid. 01 11101 e 
From 'lay l<}';9 to liay 1961 

Blua-iyeen tilj.tie 

Anaoy^tin 5 



1Y 
I 




Dintonn 
Can trio 

f'o ,clnrliiioui! 



fit Gpl lill 1OJ i I' Cllll 



Actai ionelln 



tilt /n chin 



MISSISSIPPI RIVER 
BURLINGTON, IOWA 

Semimonthly Samples 
frcn July I960 to July 1961 



10 



DIATOMS - PERCENT OCCURRENCE 
20 30 40 5Q 60 70 BO 



90 IQO 



Z P L A H K T H 



1 1 1 


1 1 1 1 1 1 1 


Satnplea analyzed 18 
July 1960 Co July 1961 

Samples Average count 
with per ll-ter 
Animals pec sample 


Sfc-pmmodiBcun hunt&BOhlL 


m^^^^^^\K\ \ 








wmim%8s^^x"^.} 








^$S y '\\J\*;'"\'\ 






Rotifers: L4 U 
Keratella L3 ( 
Folyavthca 10 J 
Brachlonus 9 ' 
Synchaeta 5 
Other genera 9 ( 

Crustaceans, 
nauplii 4 
cope pod 9 5 
cladocerans 2 

Mcraatodes 
Other invertebrate metazoans 

1 TOTAL LIVE PHVTOPLAHKTON COUN 


.0 

', MOST ABUNDANT 


rVlnl-nlli mfipphlnl ann feHH&J.iXv^V^" V, VJ 




RELATIVE ABUNDANCE 


Stephana!. In cue actraea 1111811] 


StephancdiecuE niagaiae R^t,'..iJ.'J 
Synedra ulna ijjpi 

QthHrs in first lj spaoiea 
hut not in first 2 


GENERA OF ALGAE 


PPlffiSPSil K T RRT 


) 




Percent frequsnoy of counts 
,3 150 pel- nl. or COKS 
'.8 proa Iky 1959 to liay 1961 


|^<RS^5J^] ^P.rrwjn 






Aaacystia 16 
j OficLllatoria 3 

Green algae 
Aatinastrun 3 
_ ^ AWtiHtrcdesinuEj 5 
13 daoi-QllB-typa 5 


1 ) irmiffTiT 


100,00 
, / 

'"'\.- 

.:"' ' \>- 30,000 

..''"' * 

.-*' * 

\ E IO,OOO 
s 

- , , ':, 3 3,000 
-- - 1 ' '/ 
. ,.',- ' 

^^' I.OOO 

''/ \ 

*\ 
DtA-rcMS - spEcrsa DIVERSITY 300 

Ife'JS^ FIRST 4 MCST ABUNDANT 


Asterionella forraosa i J(? S 
FroRilaria capuolna -J | ty 
Fraf-Uaria orotonQnais-ijpjjS fT~~r-iL 

.1 1 , * J 

vX 1 

f 1 

/' t ' . . I 
.,,' 1 . 
%, ' ' 1 

i '^ ' ' '' ' 
, v , 

^ r >\-J/.X 

J : '\ x^M- ';'' 

: ,- / i 

\ / / . ; 

,-'\ t f / ' ' 

V / -: v "-' 
\ / ' *. 

x -/ * ; \ 

"*. i , M 

' ' r, "'' 


Months Average count/ml 


, OiHjyotis 3 
JJ 1 3 c e-nedQEnrus 16 
A 1 StiahocoacuH 3 

I 1 j -Green flagellatQ algao 
J \ / Uilarydomonaa ai 

/ MbT^ZI'flajllaf. 

1 Diatoma 
centric 
1 Cyalotella 2? 
1 Ifeloaira 66 

Pennato 
1 Anterionelltt 11 

Diatom 3 

riitJocMa 3 
Surirella 5 
111 | Sr/nedra S 


June-Sept, 8,321 
Oct.-Jan, 6,177 
- Feb. -Hay L8,383 

frjW 



II Mil 


ASONDJ FMAMJ OASONDO 

11959) (I960) 


F M A M J J 
(1961) 



ALL OTIBm SP11CIES 
NO ANALYSIS MADE 



MISSISSIPPI RIVER 
DUBUQUE. IOWA 



DIATOMS -PERCENT OCCURRENCE 

10 20 30 40 50 60 70 80 



90 100 

T 



r- " i nut tt I is 




FCOTH 






DIATOMS - SPECIES DIVERSITY 

FIRST 4 HCST ABUNDANT 
ALL OTHER SPECIES 




30,000 



10,000 



E 3,000 



1,000 



Z Q Q PL A II K T H_ 

Samples analyzed 12 
July I960 to July 1961 

Samples Average Count 

with per liter 

Animals par sample 



Rotifers! 
Kara tell a 
Polyarchra 
Drachionua 
Synchaota 
Olh er genora 

Cruataocana: 
nauplll 
eopopods 
oladocerana 



10 
B 
6 
h 
3 
7 



Henalodes 

OUiar invevtebrnie 



30 
2 
5 
1 
ll 



S.9 
j.Q 
0.5 

l 





< 1959 ' (I960) 

TOTAL LIVE PHYTOPUHKTOM COUNTS 

ilonth Average count/ml. 



A MJ J 
()96J) 



G E M E R ft OF A L G A E 

Percent frequency of counts 

150 per ml, or more 
From <Hny 1959 to May 1961 



Blue-groan aLgne 
AiiAb&ena 
Anacyatig 
Aphani?onenon 

Green algae 



Sea node smus 

Schroderia 

Stichoooccus 

Green flagellates 
Clilatnydomonas 
TCaolielomonas 

Other pigmented 
Chromulina 

Diatoms 
Centric 
Cyclotolla 
Moloaira 
S-tcphanotiiscus 

Penmvto 
Astorionolla 
Diatoma 
Kragilaria 



5 
13 



la 
3 



5 

66 
87 



MISSISSIPPI RIVER 
ST. PAUL , MINNESOTA 



Semimonthly 3ampl33 
ii July IJltf to July 



StophanodlscuH hantssiehli 

t!elo-dra a 

Cyclotella ir 

Aitoriouella 

Syncdrn ulna 

Nitaschia aoicularia 

i'ranllaria capusina 

Othoro in firat li flpociu 
but not in first 

Coaconeia podlculue 
Cyclotolla atortnio 
tlnlosira np, 

Sloplitiiiod incus ant man 
var. minutuln 



DIATOMS - PERCENT OCCURRENCE 

20 30 40 50 60 70 80 90 100 



RELATIVE ABUHDANCE 
FXHST 
StiCOND 
THIRD 




FOURTH 



\ 



100,000 



30,000 Hh 



10,000'- 



3,000 



1,000 



200PLAHKTON 

Samples analyzed 22 
July 1960 to July 1961 



Samples 


Average count 


with 
Animals 


per liter/sample 


Rotifers: 23 


242 


Keratella 23 


56 


Polyarthra 19 


28 


Brachtonus 5 


52 


Synchaeta 14 


16 


Other genera 20 


90 


Crustacea: 




nauplti 16 


15 


copepods 12 


16 


cladocerans 8 


3 



MOST A B U H P AH T 
GEHERA OF ALGAC 



Other metazoan Invertebrates 



D 

niATOMS - SI'HCIliS DIVIJUSITY 

' t f IRST 4 MObT AHUNDANT 
AI.I, OTHtlR SPHCIIIS 




TOTAL LIVE PHYTOPLANKTOH COUHTS 




(1959) 



(I960) 



Percent frequency of 

150 per ui. or more 
Prom 1'ay 1959 to 1'a; 

Blue -green algae 

Anaaystis 1)5 

AphanizozffiiiDii 7 
2 
2 
23 
5 

ih 

I'. 
5 
eo 

s 

2 



Lyngbya 
Oscillator la 



Green alga* 

AiihiBtrodestmia 

Cl iorellB -t ype 

Cfuoigenia 

Golenkinia 

IHoraotlnium 

OocyatlB 

Palme llo coca us 

ScenedeBDtuB 

Stauraatrum 

StlohococciiH 

Green floeellatea 
CW/u^domonaa 
Euglena 
Traolieloaonaa 

Othei- pigsented. 
Chromulina 



7 
93 



Dlnobryon 
Gytnnodlnium, 

Diatoma 
Centric 
Cyolotella 
Siiloaira 
StepliaiKniiscuH 

Pennate 
ABterionella 
Coo cone is 
Cyciatopleura 
Diatoinn 
HQvltula 

Synedra 



2 
2 

18 
30 



MISSISSIPPI RIVER 
NEW ORLEANS, LOUISIANA 



DIATOMS - PERCENT OCCURRENCE 
20 30 40 50 60 70 80 



_90 100 



TL U'iCU'i ll. Rt.SCtlll 



C>cl 



IT ir t itiat. na 
Vi.tr , ilj-irjLiii 



v r. 
Sin. ic 



'-rro; In first i t s; ", 
i i'- i,.t in first 2 



Ira se-3 




Z 0__0 j L_A M 



Samples anaLyzed 7A 
July I960 to July L96L 

Samples 

with 
Animals 



Average count. 

per liter 
per sample 




RELWIVE ABUNDANCE 
FIRST 
SECOND 
THIRD 
POUK1H 

30,00 




Kerncella 
PolyarChra 
flrachtonua 
Synchaeta 



Other genera 3 

Crustaceans 

1 
1 
1 



cope pods 
ctadocerana 

Kematodes 



0.5 

0,4 



0.1 







O.I 







Other invertebrate matazoaiis 




10,000 - 



6 3,000 



DIATQ.1S - SFECIBS DIVERSIiy 

I FIRST 4 MOST ABUHDAW 

| ALL OTHER SPECIES 
I NO ANAL1SIS HADE 




MOST A B U M p 
E R A 



H T 



g A E 



Percent frequency of counts 

ISO per mi. or mOre 
From May 1939 to May 1 961 



TOTAL LIVE PllYTOPLAUKTON COUNTS 



June -Sept. 
Oct. -Jan, 
Feb. -May 




Green algae 

ohlotella-type 
Soenedc sinus 

Diatoms 
Centric 
Cyclotella 
Melosira 
Stephanodisous 

Pennate 
Synedra 



9 

47 
51 



1,000 - 



300 



IQpLU | | j 

J A rfpJq? D J FM ^T^^^^n^^^ir^ 

" ysy| (I960) (1961) 



MISSISSIPPI RIVER 
DELTA, LOUISIANA 

Son uno ntnly oamploa 
fiom July 1160 to July 1^61 



Melosifa ambigua 
Stephanodiscus. h.int'.t 
Cyclotella menegtu-niann 

Stephanodiscu'3 astrauti 
vnr . minutula 

Stephanodiscus nrag.ir.ie 

Meloslra distans 
var . tilpigena 

Melosirn granulntn 
Synpdr.i ulna 



Othora in first It apocioa 
but not in firut 2 

COBcinodiacus rothii 
Mnloiira italicQ 
Uolonlra variana 
Hitaiohia paloa typo 
Synodra ecus 



10 



DIATOMS - PERCENT OCCURRENCE 
20 30 10 50 60 70 80 
T 



90 




ZOOPLAHKTO!) 

Samples analyzed 20 
July I960 to July 1961 




Samples 

with 

Animals 



Polyarthra 
Erachionua 
Synohaeta 
Other genera 

Crustaceans, 
nauplii 
copepods 
cladocerane 



Average count 
per liter 
per sample 



0.4 

0.1 

0,3 

D 





Nernatodea 

Other invertebrate metazoans 



DIATCWS - SPECHJS DIVERSITY 
ii^l^R'!] PIHST 4 MOST ABUNDANT 
ALL OTHER SPECIES 
NO ANALYSIS MADE 




100 



J ASONOJFMAMJ JASONO JFMAMJ J 
(1959) (I960) (1961) 



ti S T A H U H D A N T 



F 



OF ALGAE 



percent frequency of counts 

ISO par ml, or more 
From May 1959 to May 1961 

Green flagellates 

Chi ajnydomoTi &s 3 




pi-,1 turns 
Centric 
Cyclu-tella 
Melosiia 
Stephanodiscua 

Pennate 
Fragilaria 
Synedra 



7 

44 
67 



3 

15 



MISSISSIPPI RIVER 
WEST MEMPHIS, ARKANSAS 



from July I960 to July l?6l 

Melosira. ambigua 
Stephanodiscus hnntzschii 
Melosira granulata. 

Stephanodis^us asttaca 
var . mum tula 

Cyclotella menagliiniann 

Synedta ulna 
Stephanodiscus niagarae 

Melosira vacians 
Coscinodiacos. rothii 

Dtli^ra In first ti apoclaa 
tut nat. in first 2 



DIATOMS - PERCENT OCCURRENCE 
20 30 40 &0 60 70 60 
T 



100 



Asterlonolla fcrnoaa 
Fragllaria crotonenEita 
Mai 03 Ira dig tana 
-var, alpigona 
Koloslra itallca 
Uavlcula sp, 
HltiHChia palea typ 
Synadra aeui >i 



&\ 

;.-. : : . \ 




DJATC(i5 - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 
ALL CWHEIt SPECIES 
HQ ANALYSIS MJVDE 




10,000 - 



3,000 



1,000 



JOD 



100 



Q P L A H K. T B_ 

Samples analyzed 21 
July L9QO to J u ly L96L 



Samples 

with 
Animals 



Rotifers 
Keratella 
Polyarthra 
Brachionua 
SynchaeCa 

Cruscaceana; 
nauplLi 
copepods 
cladocerans 

Hoina codes 



Average count 

per liter 
per sample 

3.7 
L.4 
0.5 
L.5 




2.0 



Otlier invertabcate tcietazoanB 



TOTAL LIVC PHYTQPLWIKTOH COUHTS 



June-Sept. 
Oct. -Jan, 
Peb . -May 




ASONDOFW1AMJ JASONDJFMAMJJ 
(1959) (19601 (1961) 



HOST A B U H D A H T 
G E M _E R A F ALGAE 

Percent frequency of counts 

150 per ml. or more 
Prom May 1959 to May 1961 

Green algae 

Scenedesmus 6 



Green flagellates 

Chalmydomon>is 2 

Phacus 2 

Other pigmontud flagullatos 
Chromulina 2 



Diatoms 
Centric 
Cyclotella 
Melosira 



10 

54 



Stephanodiscus 77 

Penimto 

As-teriom'H.i 2 

Synedrn 27 



MISSISSIPPI RIVER 

CAPE GIRARDEAU, MISSOUR 



iioraimontlily 3 am pic a 
fron July 190 to July 1561 

Helosir.v ambigu.i 

Stcphanodiscua hant/scliii 

Steph.imidi scuy ,is,tr, 113.1 
V.ir. mimnul.i 

StephimodLbciib ni.ig.ir.ve 
FragilarJa coiistiiU'iiK 
MelosJr.i rjr,inul,\l> 

Cyclotull.i iticiiogliini.xna 
Syncdr.i u In. i 
Gyrosirfinn kut/ingil 
Hit/schin 



DIATOMS-PERCENT OCCURRENCE 
10 20 30 40 50 GO 70 80 



90 




ZOO PL A H K T H 

Samples analyzed 19 
July I960 Co July 196L 



Rotifers 
Keratella 
Potyarthra 
Bracliionus 
Synchaeta 



Samples 

with 
Animals 

7 

A 

6 

2 



Other genera 3 




Othern in first l\ npooioa 
but not in first 2 

CoHoinodiocnB rotliii 
Maloaira sp, 
HitKsrhin linuoris 
Hltznchia piiloa typo 
fiurii olU brijjhtwollii 



Crustaceans: 
nauplii 
cope pods 
cladocerana 



Average count 

per liter 
per sample 

2.8 

1,0 



L.2 



0.3 







30,000 f 



Nematodes 

Other invertebrate metazoanB 



TOTAL LIVE PI I YTO PLANKTON COUNTS 



innnnl_ J u n - So P t . 

I0,000| - Oct. -Jan. 
Feb , -tlay 




HOST A B U H D A M_T 
G E M E R A F ALGAE 

Percent frequency of counts 

ISO per ml or more 
From Hay 1959 to May 1961 

Green algae 

Scenedosmua 7 

Tetradesmus 2 

Green flagellates 

Chlatnydomonas 5 

Other pigmented flagellates 



Diatoms 
Centric 
Cyclotella 
Melosira 
Stephanodiscus 

Pennate 
Aster lone 11 a. 
Diatom a 
Gyrosigna 
Mavicula 
Nit^schia 
Sunrella 
Synodca 



20 
39 
73 



5 
2 
2 
2 
5 
7 
2O 



(1961) 



MISSOURI RIVER 

ST LOUIS, MISSOURI 



OCCURRENCE 



90 100 




ZOOPLANKTON 



Samples 
July 1960 


analyzed 23 
to July 1961 


Samples 
with 
Animals 


Average count 
per liter 
pe r samp le 


Rotifers. 3 
Keratella 1 
Polyarthra 
Bracliionus 
Synchaeta 
Other genera 1 










Crustaceans; 
nauplii 1 
copepods 3 
cladocerans 







Kematodea 


2 


Other invertebrate 


metaKoans 



TOTAL LIVE PHYTQPLAMKTON COUNTS 
Months Average count/ml. 



300 



- SPECIES DIVERSITY 
FIRST 4 I1C6T ABUNDANT 
ALL OTimR SPECIES 
NO ANALYSIS HADE 



HOST A li U M D A H r f 
GENERA 01^ ALGAE 



Pei cent frequency oi' counts 
iy) per ml. or iioie 

Or Gen al cae 



Gieen flaeellate 
Cnlomjil.o'iionas 



June -Sept. 
Oct, -Jan, 
Feb. -May 




(1959) 



(I960) 



J F M A M J J 
(1961) 



Diutoric 
oeutrio 



latiuate 
A'storionella 
IVacilai-ia 
(!o nphonciia 
IlavloulQ 



MISSOURI RIVER 
KANSAS CITY, KANSAS 



Saiiraon tnly SanplJa 
f^oi July 19&> to Julv l|)6l 

Fragxlaeia construena 
Stephanodiscus 



DIATOMS- PERCENT OCCURRENCE 
10 20 30 1O 50 60 70 80 




ZOOPLAHKTOH 

Samples analyzed L8 
July I960 to July 1061 



Stephanodiscus astraea 
var . ma nut u la 

Nit^schin. palen type 



Cyclotella meneghxniiina I. -v .< .'i vSLiTI ' ' AJ 
Mit^schia sp. 
Surirell.i ovata 
Fr<T.gllaria ccotonunsis 
S toph .iriadi scu s ip . 

but not in I its I 2 




RLLAl'lVL ADUHDAHCE 
FT.RST 
SECOND 



a paludosa 
Fragilarla capucina 
Hitzsohla aoioularia 
Hitzschla linearla 
Nitiachia ap. 
Rhopalodifl gibba 
Sjmodra ulna 

M 




^ '' 

>9 U 6 A ,' 



DIATOMS - SPECIES DIVCRSITV 

4 MObT ABUKDAMT 
ALL OTHER SPEC IBS 
NO ANALYSIS HADE 



Samples 
wUh 


Average count: 
per liter 


Aniriia 1 B 


per sample 


Rotifers 








Keratella 








Polyarthra 








Brachionus 








Synchaeta 








Others 








Crustacea: 






nawplil 








G op a pod b 








Cladocera 









SO.OOOr 



10,000 



E 3,000 



Heraatodes 2 

Other invertebrate metazoan 



TOTAL LIVE PltnOPLAHKTOH; COUNTS 
tlonths Ave rage count / 

1.252 

1,629 
1,185 



1,000 



300 



100 



MOST ABU1IDAHT 



GEtJERA OF ALGAE 



June-Sept. 
Oct. -Jan, 

Feb. -1 lay 




Percent frequency of counts 

150 per ml. or more 
Prom Kay 1959 to May 1961 



(1959} 



MAMJ JASOND 
(I960) 



J F M A M J J 
(1961) 



Green algae 

Ankist rode sinus 
Scened esraus 

Greon Fl.igallates 
Chi iiraydornonas 
Phikcolus 
Tr ache lorn on as 

Diatoms 
Centric 
Cyclotella 
MeLosira 
S t eph anod i scu s 

Peiinnto 
Astcrionella 
Fragilana 
Gonphoneria 
Navicula 
Nit?sc)iia 
Sutirella 
Synedra 



2 
13 



13 

9 

57 



11 
2 

6 
11 

4 
21 



MI 
ST 



SSOURl RIVER 
JOSEPH, MISSOURI 

-il isvled 



DIATOMS- PERCENT OCCURRENCE 




30,000 




SFCCIbS D1VERSITV 
FIRST 4 MOST 



100 



Z C [P I A H K T H 

Satnplea analyzed 21 
July I960 to July 1961 



Sample^ 

wicli 

Animals 



RoClEera' 
Re race Ha 
polyarchra 
Brachlonus 
Synchaeta 
Other genera 

Crustaceans. 
nauplll 
copepoda 
cladocerans 



Averago count 

per ItEcr 
per 



0.1 













0.6 





Hematodea 

Other Invertebrate HietmoanB 



TOTAL LIVE PllVTQPLAMKTOM COUM'L'S 





l'i'nn,\to 



14 
16 



16 
23 



((9591 



(I960) 



(1981) 



MISSOURI RIVER 
OMAHA, NEBRASKA 

Soninontlily Satiplas 
Tt'oa July 1900 to July 1961 

Steph, -modi scus hant^sohn 

Stephanodiscus astraea 
var . minutula 

Cyclotella mtaneglnniana 
Steph anodi sous sp. 
Fragilnria crotonensis 
Asterionelln forroosa 
Surirelln ovata 

Nitzschi.i linearis 

Others in first 1| apaciaa 
but not in first 2 

Cjmliella tumida 
Dlatoma vulpara 
Valosiia amblRiia 
Melon tra granulata 
Havicula trtpunotata 
Hitinchia palea typo 
SLophanodiacuo nla^arao 



DIATOMS-PERCENT OCCURRENCE 
10 20 30 40 50 60 70 80 





RCLATIVC AllUNDANCE 
PIHST 

FM^X:^.^ SECOND 

THIRD 
FOURTH 

3 0,000 | 



10,000 



X 



V' <".- 

...-'^A 



,>' 



f-: 



X 



Afty 



D 
DIATOMS - SPECIES DIVERSITY 

S3 FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIES 
NO ANALYSIS MADE 



ZOO PL A N K T N 

Samples analyzed 20 
July 1960 to July 1961 



Samples 

with 

Animals 



Average count 

per liter 
per sample 



Rotifers- 
Keratella 
PolyarEhra 
Brachionus 
Synchaeta 
Other genera 

Crustaceans, 
nauplli 
copepods 
cladocerans 



0,1 
0.3 





0.1 



Nematodes 3 

Other Invertebrate metazoans 



100 



ABUNDANT 



June-Sept, 
Oct . -Jan , 
Feb . -May 




G_C H E R A 0_ A L G A E 

Percent frequency of counts 

15O per ml. or more 
Prom May 1639 to May 1961 

Green algae 

Anki strodosnus 7 

chloxella type 2 

Oticystis 2 

Scenedasmus 11 

S a leu . is t rum 2 

Stichocuccus 2 

Green flagellates 

Trachelomonns 7 

Other pigmimtuii flagellates 
Chiysoccccus 2 




J A S ND 
(1959) 



Diatiims 
Cuntrac 

Cyclotella 

MliloSlKQ 

S tephnncclisc\is 
IV nn fit B 



Havicula 
If it ('sell la 
SuriiPll.i 
Synedr.i 



7 

17 
H5 



2 
17 

7 
22 



(I960) 



(1961) 



MISSOURI RIVER 
YANKTON, SOUTH DAKOTA 



M S 1' 



A B U N D A tl 1 




Z P L A M K T M 



RELATIVE ABUNDANCE 
FIRST 
SECOND 
THIRD 
FOURTH 



Samples 81101.76=" < -> 
July I960 to July 1961 

Samples 

with 
Animals 




Hltisohia palea tjpe 
Hilsschta tryulionalla 
HlUschl* ap. 
Pleuroaigna delioatulum 



-S 



30,000 



10,000 



DIATOIS - SPECIES DIVERSITY 

^ FIRST 4 MOST ABUNDANT 100 



Rotifers. 16 

KeraCella 8 

polyarthra 6 

Brachionua ' 

Synchaeta & 

Other genera 1L 

Crustaceans. 

naupLIl 10 

cope pods 10 

cladocerans 3 

Nematodes 

Ocher Invercebrate metazoana 



TOTAL LIVE PHVTOPLAHKIOH COUMT8 
Months Average count/ml. 



June-Sept. 
OcC.-Jan. 
Feb. -May 



Average count 

per Liter 
per sample 

27.3 
20.9 

1.5 

0.6 

2.0 

2.3 

3,9 
6.5 
2.0 



Inn. nrifRB SPECIES 




GENERA Or ALGAE 

Percent freciuency of counts 

ISO per ml. or mote 
From May 1959 to May 1'Jol 

Blue-green algae 

Anncyatis 2 

Green algae 

AnkistrodeMnus 7 

clilorella- type 4 

Sceneciesraus 4 

Selen.istrum 1 

Green flagellates 

Ctiliunydomonos 11 

tluglena J 

Trachelomonas 13 

Other pigmenteci f l.igc'llntes 

Gymnodiniuni 2 

Diatoms 
Centric 

Cyclotell.i 4 

Melosira 2 

Stephnnodiscub 72 

Pennate 

Asterionella 26 

Cocconeis 2 

Cymbella 4 

Diatoma 11 

Gonphonema 2 

Na.vi.cu la 4 

Nit^schia 9 

Pleurosigma 2 

Synedr i 9 



(19591 



11960) 



1961) 



MISSOURI RIVER 
BESMARCK, NORTH DAKOTA 



flan July 1900 bo July 



HOST A B U f. D 



NelVlCUlel Sp . 

StQj>hiUioJisiCiii hant/hch 
fiiatomn cjlong.ituin 

Smirolli* ovnta 
Steptmnodiacus i\ilxw. 
v*ir. minululn 

Fr.ioi l.iKi.i crotonutibia 



DIATOMS- PERCENT 
10 20 30 40 


OCCURRENCE 
50 60 70 BO 




GEHERA OF ,IGAE 




1 1 


1 


Purcunt frequyncy 'jf counts 
150 pat nl. ur note 
Frora May 1959 to -K.y lytil 




n*m ii !>vi i 


HSBst^ 




nalvzed 19 Diatoas 
to July 1961 Centric 
Stcphnnodiscus f j 
Average count 

per Ittec 
per sample ^ n " at " 




July 1960 

Samples 
with 


IUH'iSX'j ?--?,vv^ s S-'-S! 1 




(^^^^99^9^) 






_______,, Rotifers 8 

Polyarthra 5 
ly^gr^l SECOND Brachionua 1 
Synchaeta 

I^"^'^M THII * D CrusCaceans, 
nauplii 9 
| H FOURTH copepods 6 
cladocerane 1 
First l ( species Mematodes 
in first a Hematodes 


o\ 

3. 
0. 
C 

5. 
2. 
1. 

2 
metazoans 


} Synedr.i o 
5 
2 
I 

6 
1 
I 






i I^^S^-S-'.^ 




ft-^fe^^^^l 




I5T1 1 


.--.-- but not 


EiS! Cocconais placentula utnar J.VBtLeuraw 

"'"'^'l Ocmphonema olivaoeua 
Haloaira Hmblgua 
,?6o NitSBchia palea type 
J 4t.y HitsachiB ap. 




3,000 r- 



TOTAL LIVE FHYTOPLAHKTOH COOHTS 
IlonChs Average count/ml. 



f-" i *l' 





DIA1CMS - SI'CCICS, DIVERSITY 

I.-IHST 4 MOST ABUNDANT 
ALT, OTHER SPECIES 
NO ANALYSIS MADE 




June-SepC. 
Oct. -Jan. 
Feb , -May 




IOO J A SONOlJ " M AMJ JASON DIJFMA M J J 
1959 I960 '961 



MISSOURI RIVER 
WILLISTON, NORTH DAKOTA 

DIATOMS - PERCENT OCCURRENCE 
10 30 40 50 60 70 80 
T 



r rn Jjl 




ii-ci- wjsflarf; gj 

'-Bli-OlU J.'^lllr^ 

.-- - i 1 jolci tj. r c 

Others in first it at*; Us 
fc.it r;t in first 2 



FIRST 



is THIRD 



E3 



JFCURIH 




10,000 



3.000 



1,000 



D 



300 



DIATCMS - SPCCIES DIVERSITY 
^^^^^3 FIRST 4 HOST ABUNDANT 



ZOOPLAHKTON 



Samples analyzed 24 
July 1960 to July 1961 


Samples 
with 
Animals 


Average count 
per liter 
per sample 


Rotifers. 8 
Keratella L 
polyarthra 1 
BrachionuB t 
SynchaeLa 1 
Other genera 3 


0.9 







Crustaceans, 
nauplii I 
copepocls 3 
clatiocerans 
Nematodes 



0.5 

t 



Other metazoan InvectabraLea none 



TOTAL LIVE |'1IY'IOPLA.HKTOM COUHTS 
Months Average count/ml . 



June-Sept, 
Oct. -Jan. 
Feb. -May 




I I 




Cliloinjtlononao 



Etotomn 
COnti-io 



I'otumfio 
Ojniljol La 



6 
22 
17 



OHIO RIVER 
CAIRO, ILLINOIS 



DIATOMS- PERCENT OCCURRENCE 
from July Ip&O to July lp6l 10 20 30 40 50 60 70 80 



Sanplea 



90 100 



Melosira ambigua 

S tephnnodiscus hantzschu 

Cyclotullii inoneohiniana 

Synedri ulna 

Nelosxra grnnulat.i 

Synedrti acus 
Bacillnri.i p.iradoxa 
NitEDchia lanct'Olatae group [ 
Melosixa vnri.ina [ 

AmphoiTA sp. I 

Others in first !( apociea 
but not in first 2 

Cjclotalln atonua 
Cjtnbolln affinls 
PraEilirio orotcnonais 
Heloalro dietnna -var, alpigena 
Kitzsahin pnlea typo 
Surirolla ovata 




'\, 



'.'' T 'b 



DIATCMS - 



FIKST 
SECOND 
THIRD 
FOURTH 



1 0,000 




SPCC1ES DIVCHSITY 
PIRST 4 MOST ABUNDANT 
ALL OTIlliR SPEGItS 
NO ANALYSIS MADE 



ZOOPLAHKTOH 



Samples analyzed 24 
July 1960 to July 1961 

Samples 

with 
Animals 



Average count 

per liter 
per sample 



Rotifers 
tferatella 
Polyarthra 
Brachioims 
Synchaeta 
Other genera 

Crustaceans: 
nauplii 
copepoda 
cladocerane 



3.0 

2.0 



1.0 







O.L 

0,6 



Neniatodes 2 - 

Other invertebrate metazoans 



TOTAL LIVE F 11 VTQ PLANKTON COUHIS 
Months Average count/ml. 



MOST A__j__U___tl_P_AJLI 
G E HERA F ALGAE 

Percent frequency of counts 

150 per ml. or more 
From May 1939 to May 1961 

Blue-green algae 

Anacystis t> 




Green algae 

AnkiBtrorfemus 

chloielle-type 

Scenedesnus 



Green flagellates 
Chlamydoinonas 
Trachelojaonas 



Other pigmented flagellates 

Chromul-ina 2 

Diatoms 
Centric 

Cyclotella 38 

Melosira 40 

Stephanodiscue 22 



PenTiate 

GemphoTiema 
Nitzscliia 



100 



OHIO RIVER 
EVANSVILLE, INDIANA 

vnUwjilv Jj:l.e3 
frj.i Jjlj 15'jO U Jill/ 174. 



Syi-dn .-cus 



in3tll<eaE, 



OU-ers in first Jj species 
but not Jn first 2 



DIATOMS-PERCENT OCCURRENCE 
ZO 30 10 50 60 70 80 



90 100 




s 



RELATIVE ABUI.DAliCE 
FIRST 



Hatwa vulgar* 
IVagilsrU crotcnerais 




FOJRltt 



10,000 



3,000 



1,000 



300 



DIATOTS - SPECKS DIVE8SITV 

FIRST 4 MOST ABUNDANT 
ALL OT1ER SPECIES 
NO ANALYSIS MADE 



100 



ZOOFLANKTON 

Samples analyzed 2t 
July 1960 to July 19&L 



Samples 
with 
Animals 

Rotifers 1A 
Keratella 12 
Polyarthra 11 
Brachionua 6 
Synchaeta i 
Others 10 

Crustacea: 
tlaupUi 5 
Copepoda 7 
Cladocera 6 

Hetna codes 
Other invertebrate nietazoanB 

TOTAL LIVE PHYTOPLANKTON COUHTS 


Average count 
pel liter 
per sample 


D A K T 


71 MOST A B U N 


5 )[ GKNERA OF 


ALGAE 


ruroont frequency of counts 
" 150 per mi. or mr>ru 

? lilut-groun algno 
j^ I, An.ib.ionrt 3 
An,\cyatis 15 

0itori a 6 

Gtuun alga 
Actin.ifatrum 3 

Die tyoBphnQrium 3 
Golnnkinin 3 
Mict actinium 3 
Oocyfiti s 3 
Ri\dtococcua 3 
a Scenotlosmus 15 
1 Spiropyra 3 
fl TotraclosmuB 3 
[1 Totraalrum 3 
t/lothrix ,| 
[1 Wositcllft -j 

jo Oioun flaflollatos 
1 Clilaniydomonjva y 


Months Average count/ml 


June -Sept, 
Oct. -Jan. 
Feb. -May 9 

1* 


'^002 
700 

ft 

i S 




Di.itiiniH 
Ccnttic 
Cyclcitol 
Molo-sira 




J A S N D 
(1959) 



JFMAMJJASONDlJrMAMJ J 



(I960) 



(1961) 



Aotcirlonulla 



J 

70 
JO 



3 

3 

40 



OHIO RIVER 
CINCINNATI, OHIO 



Melosira arobigua 
Melasirft granulata 

Syne'-lra acus 
Cyclotella meneglnniana 

Synedra ulna 

Stephanodiscus hantzschli 
Melosira vnrians 

Syneclra ruinn 

Surirella ovatn 
Fragilatia crotonensis 



Othora in first li apaoles 
but not in first 2 

Gomphoncma parvnliua 
(lyroaigma kutaingii 
Ueloaira distnng var. alpi 
Ilitischia pa lea typo 
Pinnularia sp. 



DIATOMS- PERCENT OCCURRENCE 
10 20 30 10 50 60 70 80 

T 




, r ^ 

,'961 * D 



DIATOMS SPECIBS DIVEnSITY 

813 FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIKS 



RELATIVE ABUNDANCE 
FIRST 
SECOND 



;^w;;:O THIRD 

[ FOURTH 



30,000 



10,000 



ZOOPl, AHKTUN 



Samp Lea 
July 1960 


analyzed 21 
to July 1961 


Samples 
with 
Animals 


Average count 
per liter 
per sample 


Kotifers. 12 


5S.O 


Keratella 10 


39.7 


Polyarthra 10 
IJrachiomis 9 


5,6 
6.6 


Synchaeta 4 
Other genera 8 


3.5 

11.1 


Crustaceans 




nauplii 6 
copepods 6 
cladocerans 7 


1.3 
2.0 
2.0 



Nematodes 2.0 

Other invertebrate metazoans 



TOTAL LIVE PHYTOPLANKTOH COUNTS 




100 



MOST ABUNDANT 



GCHERA OF ALGAE 



Percent frequency of aoiuitc 

1^0 per ml. or .-vji-o 
FI-OR !!ay 1959 to l'ay 1961 

Blue -croon lil^oe 

Aitaoy^tiB 2T 

J''pliani"o anon 9 

Ocoillatorla IB 



tiieen 

/ctliiaotiiin ^ 
/nKeti-oJesnus 13 
naoi-ona-type SO 
Ciilorocoaaun '! 
Diot/osEhaei' lunlb 



Do cyst IB 1| 

Talc-allocouauD 3 

SceneJeimufi S7 

Gi-een t'laEellateE 

(3iliu.iiTlci.ranat. 20 

TraclielnDnan 11 

Otlier 



Diatoms 
(JentL-ia 
Oyclotella 



Navicula 
Jif.c'ila 



7 
16 
11 



JASONDJFMAMJ JASON DJFMAMJ 
1959 I960 1961 



OHIO RIVER 

HUNTINGTON, WEST VIRGINIA 



Semimonthly Samples 
From July 19<JQ to July 1961 

Melosira ambigua 
Melosira granulata 
Cyclotella meneghiniana 
Synedra ulna 
Synedra acua 
Stephanodiscus hantzschii 



DIATOMS-PERCENT OCCURRENCE 
10 20 30 40 50 60 70 80 90 



Aateiione-lla formosa 
Diatoma elongatiun 

Pinnulaiia sp. 
Others In fii-*t U apaoiea 
but not in first 2 

Cyclatella pfl HudaatelligBra 
Achnanthes mlnutisaima 
Diatoma vulgaj-e j 

Uoloaira distans 
var. alplgana ^ 




30,000 



/ 



V 



i S 

{/ 



20 FLA M K T_0 Ji 

Samples analyzed 21 
July 1960 to July 1961 



Rotifers- 
Keratella 
Polyarthra 
Brachionus 
Synchaeta 



Samples 

with 

Animals 

13 
12 
LO 

9 

7 



Other genera 8 



Crustaceans : 
nauolii 
copepoda 
cladocerans 

Nematodes 



Average count 

per Liter 

per sample 

28 
20 

6 

2 

1 





1,1 
2.0 
1.3 





Other invertebrate macazoana 



TOTAL LIVE PHYTOPLANKTON COUNTS 



DIATOTS - SPECIES DIVERSITY 



jp.'ff''' i .^j] FIRST 4 MOST ABUNDANT 



June-Sept, 
Oct,-Jan, 
Feb , -May 




100 



J A S N D 
(1959) 



M J J A 
(I960) 



F M A M J J 
11961) 



JA.LL OTHER SPECIES 



S T _A B U U D A I|T 



G C H E R A F A L G A C 

Percent frequency of counts 

150 per ml, or more 
From May 1959 to jn^y J962 

lilue-yreen nlg,-\f; 

Anabaena 7 

GompliosphneriA .} 

Oscillaton.i 7 



Cjret>n algae 

Actln.-ts trum 
Anki strodobrnus 
chlorella-type 
Coe3 aslrum 
Dictyosphaeriuin 



LiT.gtjrlioiini.,1 

Micractinauin 

Oocystis 



5 1 mar at, tr urn 
Tett.idusrius 

Giut-n flagellates 
Chlamydomoiias 
PhacotUK 



Other plgtnptited /lagi>ll,xts 
Chromium a 7 

Chxysococcus ? 



Diatoms 
Centric 
Cyclotella 
Melosxca 
Stephaiiodiscus 

Pennatc 
AsterionPll.i 
Di.itomo 
Fr.igilnria 



Surirolla 
Synocira 



-I' 
6-1 
JO 



11 
11 



OHIO RIVER 

EAST LIVERPOOL, OHIO 



Samimontily Samples 
from July 19&> to July 



Cyolotella meneghiniana. 
Ifeloeira mfiana 
StephancdlncuB hantaechli 
Synedra ulna 
Aster lonalla fomooa 
Halo Bii^a aniOiBua 



10 



DIATOMS - PERCENT OCCURRENCE 

20 30 40 50 60 _ 70 SO 90 100 



HitzBChift pslea type 

paeudoatelligera 



Obhora in first l| species 

but not in firat^ B 
Aclmanthes minutisaima 
Cocconela placentula 
Diatoraa elongatum 
Diatoms vulgar a 
Frngilaria capuoina 
Fruatulia vulgario 
Havioula crypto oephala 
Havtoula ap. 

Hitzaohia sp, 

M 





30,000 



10,000 ~ 



3,000 



SPECIES DIVERSITY 
FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIES 
NO ANALYSIS MADE 



1,000 



ZOO? LA M K T H_ 

Samples analyzed 20 
July L960 to July 1961 
Samples 

Animals 



Averag e count 
per liter 

per aampie 



Rotifers: 
Retatella 
polyarthra 
Brachtonua 
Synchaeta 
Other generft 

Crustaceans . 
nauplli 
capepods 
cladocerane 

Hematodes 



13.0 

1.0 
1,0 
3.1 
3,0 



1.7 
4.0 

1.0 
1,0 



Other invertebrate metazoans 



COUNTS 



MOST ABUNDANT 



June-Sept, 
Oct . -Jan , 
Feb . -Hay 




GENERA OF ALGAE 



Percent frequency of counts 

150 par ml, or more 
From May L959 to Hay 1961 



Blue-green algaa 
AnncyBtis 
Calothirx 
GoinphoBphaerta 
OscUlatoria 



Green algae 
ActinaatiruiE 
AnkiatrodeBraua 
chlorella-type 
Clostcrtum 
GoBlastrum 
D ic tyoephser ium 
Golenkinis 
MLcractinlum 
Palmellococcua 
ScenedcBmus 
TetradesmuB 
Tetraapora 



13 
2 
9 
2 

7 

20 
11 
4 
2 
2 
4 
2 
2 

24 

11 

2 



flagellates 
Chlamydoraonas 28 

4 



Other pigraanted flagellates 
Chr entitling 9 



Diatoms 
Centric 
Cyclotella 

Melosira 
Stoplianodlacus 



(1959) 



{1960S 



J F M A M 
(1931) 



[Pennata 

J Asterioualla 
Diatoma 
tiomphoneim 
Navloula 
Kitzachia 



24 



4 
2 
A 
13 
7 



POTOMAC RIVER 

GREAT FALLS, MARYLAND 

-,.^,iv^-^ a DIATOMS- PERCENT OCCURRENCE 

10 20 30 40 50 



; vicul.i cryjjtocepb.'-Ia 

Dl T,t j" 1 ! 




Cocconsis 

Nit.-sclii.i sp. 

-Ychru nthos aiinittissina 

Nlt?schi,i line it 




Others in first li species 
but not in first Z _ 

Cjnatopleura sol a a 
Gyroaigaa kutaingii 
Havioula tripmotata 
Nitz^chia palea type 
Nilzschia ap. 
Surlrella oraU 



N 



'967 

DIAIO"S - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 
ALL OTVICR SPECIES 



Samples analyzed 
July I960 to July 19" 

Samples Average count 

with 



Animals 



Keratella 
polyarthra 
Brachlonus 
Synchaeta 
Other genera 

Crustaceans; 
nauplii 
copepods 
cladocerans 



per liter 
per_3amp_lc 

2.9 

olz 

0.1 
D 





0.1 



3 



Kematodes 

Other invertebrate tnetazoans 



H S T A B U N D A H T 



G T: li K A 



ALGAE 



Porcunl friiljuuncy of counts 

150 pi'r ml or more 
Ftoin Mny 19S'J tt> May 1061 

Blue-git'tin .ilg.io 
Aymunellwm 



fi 
14 




Gruen ,-ilgai- 
Actinaf-irum 
AnkihtroiU'sniis 
chlorollft-type 
Clnatc-riuiii 



Oocyitit. 

StAiir.v 1 . trum 
Gtooii f I ( i8*illatos 



Qtht'i 



Cuntric 



PC mi a to 
Cyrablli\ 
l)it\totnn 
tun pi K) mi 111 n 
Nnvlcu3,v 
Nit/schln 




JASONO'JFMAMJ J A S N D" d F M A M J J 
(1959) (I960) [1961) 

TOTAL_l.IV_E PllYTQpUHK'fOH COUHTS 

Months Average count/ml. 



s 11 

fl.ttGllntOS 



fi 
2B 



17 
11 



31 



June -Sept, 



2,612 



POTOMAC RIVER 
WILLIAMSPORT, MO. 



ucratio.i Ihly Samples 
>ai July IpoO to July I'Jbl 



Aclinnnthes minutissima 
Dintoma vulgnre 
Cocconeis placentula 
Cymbella affinis 
fiynedra ulna. 
Fragilnria capuoina 
Stephanodiscus hantzschii 

Othara in first li species 
but not in first 2 

Gymljolla ventrioosB 
Ocnphonema parvulum 
Nnvicula orypWcephaln 
Navicula hunijarioa 
Haviculo ap. 
HitzEchia paloa typo 
Synetira vaucheriao 



ZOOPLAHKTON 



DIATOMS- PERCENT OCCURRENCE Samples 
10 20 30 40 50 60 70 80 90 100 July 19*0 


analyzed 20 ' 
to July L9G1 

Average count 
per liter 
per sample 


11111111111 Sntnr1F 


EBS^ffii^g^SIHSpS^^S^lSl ""->,-? X-.'.v^. ','l irir h 


Animals 


MiHiSilih XvXv, Ovi^ v .1 I 


o' 




1.1 

O.L 

0.1 


meCazoans 

MOST AliUNDANT 


Rotters, C 


k-W-Sv. W>,r^ *\,1 1 Pol-arthrn 


Rrflphionus 


( RELATIVE ABUNDANCE q^nchaeta 


Other genera ^ 


R=fcv#>*-M W$WH FIRST rn.staceans 




Wiii 1 li>^.""^C^J SECOND copepuds 




E2SI ^\\.W.:VC^-xl THIRD Hematodea 


| | F0.1H1H U 


TOTAL LIVE PI IY10 PLANKTON COUNTS 


GENERA 0_F A L A_E 




Percont frequency of counts 
150 per ml. ax noro 
From [lay 1 ( J59 to tiny 1061 


Months Average count/ml. 


^ June-Sept. 558 
/ 3,000, Oct. -Jan. 372 
y Feb. -Hay 625 


Anncystis 3 



I t 

J D 
t9f* , "^ r 

DIATOMS - SPECIES DIVERSITY 

WMSm FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIES 
NO ANALYSIS MADE 





Green flago Hates 



Centric 



Niivicula 
Syncdrn 



11 
6 



3 

14 

y 



100 



J A S N D 
1959 



I960 



96! 



75 



RED RIVER (NORTH) 

GRAND FORKS, NORTH DAKOTA 



hl/ Sanpleg 



O P L A H K 1' [] 



DIATOMS - PERCENT OCCURRENCE 

20 30 40 50 60 70 80 90 ICO 

T 




Others In first ii species 
not in first 2 



Astericnalla fornwao 
CjElotalla ffianephinlana 
Fragiiaria construena 
Nitischia sp. 
Stephanodtscus niagarae 
Sjredra ulna 



TOTAL LIVE PHYIOPLAHK.TOt^COUMTS 
Averagg counc/ml, 

L.798 
13,221 
24,015 



Months 

June-SepC, 
Oct.- Jan. 
Feb . -May 




100,000 



30,000 



10,000 



(ft 3,000 



1,000 



300 

iTCMS - SPECIES DIVERSITY 
. ' ^ FIRST 4 MOST ABUNDANT 

J ALL OTHER SPECIES ' 

NO ANALYSIS MADE 




ASONDJFMAMJJA 



(I960) 



(1961) 



Samples analysed L8 
TJov, 1960 to Aug. 1961 

Samp Le s 

with 

Animals 

iT" 



Average count 
per liter 



Keratella 9 

Poly art lira 8 

Urachioiiufi "5 

Syncliaeta 9 

Other genera 9 

Crustaceans. 

rmuplLl 6 

clailocerana 2 
tlematodes 
Other invertebrate 



tl 



175.9 
63.0 
42.6 
47,7 
3,0 



49.1 
6.0 


2.0 




Mi) A 



G R H li It A 0_F A L G A E 

Percent frequency of counts 

130 per ml. OL more 
From Sept. I960 to July 1%1 

lllue-gieejii algae 

Oscllliitaria 5 

5 



11 

5 

29 

3i 

4 

28 



Green 

AnktatroiJeainus 

Dictyoaphaerium 

Scenedestnus 

Cireeii flagellates 
Ghlnniyiiomonas 
I'hncoLus 
Trachelomonas 



Other |ii(jincnt;Dil flagelLate B 
ChromuLina & 

Perldlnlum 4 



Dtatoma 




Contric 




Cyclotella 


11 


tlelosirn 


17 


SCeplianotliacua 


94 


Pennatc 




Aatcjrionella 


5 


CyiTUiCopleura 


5 


Cyi"bellji 


7 


Gomphontimfl 


6 


Nitaaclsla 


17 


I'leurnsigma 


5 


Synetlro 


36 



RED RIVER (SOUTH) 
ALEXANDRIA, LOUISIANA 



DIATOMS- PERCENT OCCURRENCE 



Seniflontnly sanplso Q |0 20 30 40 50 60 70 80 
fr-jp.i July l?6o to Jul/ iv&l . , , , , , 1 , 1 



ZOGPLAHKTON 



tyclotclla reneehlniti- t 
DlflloiLOie -.mlthll 
lijloilia lunbiguft 
ulna 





vai . mlnutula 



|??g^ RELATIVE ABUNDAtiCE 
FIRST 



^yncdi'a ncua 
Iloloolra gia 



.icthtl ^^^>XJ I \&WWt$M SECOND 

^"^"^^ll^l T1!IRD 

i I FOURTH 



Othurs tn fir'it. U gpoeifs 
but not in flrit 2 

Amphipjcui ip. 
Eunotia ap 
Nltzschia UGicularia 
Opaphoia sp, 



30,000 



IO.OOO 



^'.' ',". 
i > . 

^ '', 

V 

1 ' 



DIATOMS - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIES 
NO ANALYSIS MADE 






Samples 


analysed L7 




July I960 


CD July 1961 




Samples 
with 


Average count 
per liter 




Animals 


per sampLe 


Rotifers: 


13 


AS. 8 


Karate Lla 


3 


A3 .0 


Polyarthra 


3 


L.5 


Brachtonus 


i 





Sytichaeta 
OChers 



9 



6.3 


Crustacea - 






NaupLii 








Copepods 


1 





Cladacera 









Nctnatcdea i 

Other invertebrate rnetazoans 

TOTAL LIVE PHYTOPLAHK'J'OH COUNTS 



Months 



Average count/mL 



June -Sept, 
Oct.-Jnn, 
Feb. -Hay 




100 



(I960) 



M A M J J 
(1961) 



A_B U H D A U T 
K A 0V A L G 



Percent frequeicy of aciuit 

150 per nl. or rare 
Fion Itiy 19 Si) to !ii.y Xg"_l 



Ai5-ne] 1-um 
Anataeuo 



16 

13 
19 
3 

Ocaillatoria. 13 
Phormldiwi 6 



Orcon 



3 

3 

19 

10 
3 
3 



13 

3 



Centric 

t;o a cl nodi sous 3 
Cyalotello. 35 

=us 16 



16 
6 

16 
S9 



I'emiQte 
('ucoonoia 



lilt >B chta 



RED RIVER(SOUTH) 
INDEX, TEXAS 



- -u,-Di',tilv JAiplcs 
r.'1-Tju 1 -/ l r -oO w'july 1061 



CycJ.Jii.Hri n ;ii"jnini-ni 



mnutulii 
iHlisL,u= h,-,nt ' 



Fr t vjil 



DIATOMS- PERCENT OCCURRENCE 
10 go 30 40 50 ft3 . 




RELATIVE ABUNDANCE 
"" FIRST 



[..'Z.!.-X^ .'.I SECOND 

f ---;;; ;;^"] THIRD 

I ~~1 FOURTH 



Others in first k species 
but not in first 2 





Qlddulphia lag via 
Cyclotolla sp. 
IJeloaira anbif^a 
Ha-ricula sp. 
Hltzsehia acicularia 
Bitaachia clissipata 
Stephanodisoua ap, 
Surlralla an-Tiatata 



10,000 



3,000 






1,000 - 



DIATCTIS - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 
ALL OTHER SPSCIES 
NO ANALYSIS MADE 



300 




100 



ZOO PLANKTON 

Samples analyzed 23 
July I960 EO July 1-961 

Samples Average count 

with per Liter 

Animals per aampU 



Rotifers' 
Keratella 
Polyarthra 
Brachlonus 
Synchaeta 



11 
6 
5 
6 

A 



Other genera 6 



Crustaceans 
naupltl 
copepods 
cladocerans 



8.0 

3.5 



1.7 

1.6 

1.2 



Nematodes J 

Other invertebrate metazoan 



TOTAL LIVE PI I YTO PLANKTON COUNTS 



Months 

June-Sept, 
Oct. -Jan, 
Feb,-tlay 



Average count/nil, 

3.635 
4,395 
2,034 




J ASONDJ FMAMJJ ASON 
(1959) (I960) 



F M A M J J 



MOST A 11 U H 13 A. H T 
G E N L R A OF ALGAE 



iiQncy of counti. 
ii!l< oi' noie 
y^9 to "ay 1'jCl 



,. - j 4 it 

lJOG-J,Qnvl LIT 1 u 

lUclyoapliaorliun 2 
In co I'll Bl" i ia 

Oor-yHtLc 1)^) 

Daenedofiinu!! 37 

Tuti'udtJDtiun li 



Ore on flQUollafiofi 

nilori/lomonao 31 

iwglenft 'j 

'IiaaliGloinotia'i 1] 

OLliGi 1 xilyjionted i'lu^ol Inbcii 

Llii'oniullna |i 

Dial on c> 
('eiitrlG 

Cyol.,t ella 3'( 



78 



RED RIVER(SQUTH) 
DENISON, TEXAS 

Senimonthly aamuLea 
froi July IptO to July lyol 

Dlploneis smithn 

Cyclotolla meneglnniana 

Stephanodiscus a^traea 
var . manutula 

AnoraoGOneis exilis 
Melosira grjmulata. 
Stephanodiscus hant/sctm U 
Melosira aobigun 

Stephanodiscus sp, 

Melosira di<3tans 
vat. alpigenn 

Othara In first 1| apooies 
but not in first Z 

Chaetocoros ap. 
Gosainodiecua rothii 
Hitaechia dlsaipata 
Nitasflhia palan t-ype 
Stonlinnodigoiis astrea 
Synedra ulna 
Synedra vaiicherlae 



DIATOMS - PERCENT OCCURRENCE 
10 20 30 40 50 60 7O 80 90 



ZOGPLANKTUH 



IOO 




] FOURTH 




30,000 



10,000 



E 3.0OO 



DIATOMS - STOGIES DIVBRSI1Y 



SJifa FIRST 4 MOST 

I ALL OTHER SPECIES 



1,000 



300 



IOO 





Samples 


analyzed 12 




July 1960 


to July 196 L 




Samples 


Average count 




with 


pec Liter 




Animals 


per sample 


RocLfers 
KeratoUa 


12 
8 


6 

L 


Polyarthra 


I 





Brachionus 


3 





SynchaeCa 


3 


2 


OChers 


7 


3 


Ciustacea 






OaupLli 


9 


1 


Copepotia 


8 


2 


CLadocera 


11 


2 



Other invertebrate metazoans 



TOTAL LIVE FHYTGPLANKTOH COUNTS 



June-Sept. 
Get. -Jan, 
Feb. -Hay 




M_0 S T A B U H I) A H T 

G E tt E R A 0__F A L G A 

Percent fraquency of count 

150 pel ml, or more 
From Mny 1957 to Mny 1961 

Blue-green algae 

Annbnona 3 

Anacystj-s S 



1961} 



J NO ANALYS IS MADE 



Green algae 

Oocystas 
Tat rostrum 

Green flagellates 
Chi amyd om on a s 
Phacotua 
Trachalomonas 



Centric 
Coscinodiscus 
Cyclotell.i 
Melosira 
Stephanodiscus 

Ponn a to 
Cocconeis 
Daploncis 
Svncdra 



11 
37 

3 



18 
3 
3 



3 

16 
3 
5 



5 
29 

5 



RIO GRANDE 
BROWNSVILLE, TEXAS 



DIATOMS-PERCENT OCCURRENCE 
10 20 30 40 50 60 70 



80 



vr ninutuln 
Cj.cltJtoll.1 rsneghini.- 
Surlrell"i atriatula 
Anphiprora sp. 
Synedr.i acus 
Anphiproi piludcjsa 
Syncdra ulna 
NitJbchia pnlea type 
Ancaoooneis uxilis 
Ilit7schi.i sp. 
Ilelosira anbigua 



ES%8!'.'..!.L.. J RELA TivE ABUNDANCE 

' FIRST 
' SECOND 
[THIRD 
I FOURTH 




EZ 




Others in first h species 
but not in first 2 

Amfhora oval 1 3 
Fragilaria breristriata 
OTTOS igma sp, 

hltiaehia lenoeolatao group 
StafJianodiscus hantischil 
'e- Surirolla orata , n nnn 

JtJ! v? 3 ?< I PleJll ' 



I 0,000 



_ 3,000 

E 



300 






\ 



DTATCWS - SPECIES DIVERSITY 
Sf-Ji'Jl FIRST 4 HOST ABUNDANT 



100 



ZQOPLAHKTON 

Samples analyzed IB 
July 1960 to July 1961 



Samples 
with 



Rotifers 
KeraCeLla 
Polyarthra 
Brachlonua 
Synchaeta 



11 
7 
5 
3 
5 



Other genera 7 



Crustaceans: 
nauplii 
copepods 
cladocerans 



Average count 

per liter 
per sample 

137.2 
O 
0.9 
1.3 

U.I 
119.4 

0.3 
0.4 




Hema Codes 1 

Other Invertebrate metazoans 



TOTAL LIVE PHYTOPLAHKTOH COUNTS 
Months Average count/ml. 



June-Sept, 
Oct. -Jan. 
Feb. -Hay 



4,603 
5,796 
3,093 




_] ALL OTJEH SPECIES 



J A S N D 
(19591 



JFMAMJJ ASOND 
(I960) 



M S T A B U N 


D A N T 


GENERA OF 


ALGAE 




Percent frequency 


of counts 


150 per ml . 01 


more 


From Sept. 1939 to 


May 1961 


Blue-green algae 




AgmeiiG 1 lum 


28 


Anacystis 


21 


Green algae 




Ankistrodesmus 


32 


Chlorococoum 


4 


Cosraarium 


4 


Crucigenia 


4 


Nannochloris 


4 


Oocystis 


2O 


ScenedQsraus 


52 


Spluierocys-tis 


4 


Tetrndesmus 


a 


Green f l.igellateij 




Ch 1 omydoinon as 


12 


rrachel onion as 


8 


Diatoms 




Centric 




Cyclotalla 


20 


Stophanodiscus 


20 


Pcnnate 




Anphipleurn 


4 


AJnphlprora 


10 


Amphora 


4 


Anomoeneis 


4 


Cocconeis 


12 


Dip lone Is 


32 


Fragilaria 


12 


Navieula 


36 


Nitzschia 


44 


Pleurosigma 


4 


Surirella 


12 


Synedra 


68 



JFMAMJJ 
(1961) 



J NO ANALYSIS MADE 



RIO GRANDE, 
LAREDO, TEXAS 



S cs n linen Uil v Saiiplaa 
from July 1?60 to July 4.96! 



Cyclotella meneghiniana 

Stephnnodiscus asiraea 
vnt . lainutula 



Stephnnodiscus h,int?schii 
Nit^sclu.i denticula 
Sy,iGdra ulna 
Nitzschin sp, 
Pleurosigm.-x dolicatulum 

Nitzschift trvblionellA 
others in first t| apoolea 
but not, in first 2 



ZOOPLAHKTCH 



DIATOMS-PERCENT OCCURRENCE 
10 20 30 40 50 60 




Naviouln ouopidata 
Havioula ap, 
Nitasohla Innceolntae 
Hitasohia hungarica 
Hitzoohia nigma 
Stoplianodioouo niagnrae 
M 



RELA1IVE ABUNDANCE 

FIRST 

SECOND 

THIRD 



D 
DIATOMS - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 
I ALL OTHER SPECIES 





Saraplee analyzed 18 


July I960 


to July L96L 


Samples 


Average counC 


with 


per liter 


Animals 


per sample 


RoUfers- 1 


0.1 


KeraCella 1 


0.1 


Polyarthra 





Brachionus 





Synchaeta 





Other genera 





Crustaceans: 




nauplii o 





copepods 





cladocerans 





Nematodes 


5 



Other invertebrate mecaaoans 



TOTAL LIVE PHYTO PLANKTON COUNTS 



June-Sept, 
Oct. -Jan, 
Feb.-tlay 




100 



(1959) 



(I960) 



(19-61) 



H S T 

GENERA 



A B U H D A H T 
OF ALGAE 



Percent frequency of counts 

150 per oil, or more 
_From ay_1959 to Hay 1961 

Blue-green algae 
Agmenellum 
Anacyatis 
OsciLlatoria 



3 
3 
3 

11 
3 
6 
3 
3 
3 

17 



Green algae 

Anki strode smus 

chloral la. -type 

CLosterium 

Dictyosphaerium 

Cioeocystis 

Oocyatls 

Scenedeeinua 

Green flagellates 

C hlamydomona s 6 

Other pigmenCed flagellates 
Dinobryon 3 

Diatoms 
Centric 

Cyclocolla 36 

Stephanodiscua 33 

PennaEe 

Cocconeis 6 

Cymbella 3 

Fragilaria 17 

Havlcula 22 

Kitzachia 22 

Fleuocsigma 3 

Synedra 39 



RIO GRANDE 

EL PASO, TEXAS 



DIATOMS - PERCENT OCCURRENCE 



-i Julv l<jto t n Julv iiDl 10 20 30 40 50 60 70 


80 90 100 


III!) 1 


] 1 1 


Caloneis amphisbnena ^^ta|^^^H^^^^Hil / X X\x .*!, 


V'^ v -\''<^ 




ZUUPLANKTON 


Eiddulphia laovis ^S^^^^^^^^^S 






Samples analyzed 10 


Amphiprora paluilosa |llBjtllli< ''\'" t > ' 'I 


July 1960 to July 1961 






Nnvicula canalis \ '-'""''," } 


with per liter 




Animals per sample 


Goraphonema olivtvceum t * ,' ' I 1 




Others in first li apociea RELATIVE ABUNDANCE 
tut not in first 2 


Keratella 1 0.7 
Polyarthra 
Brachionus 


Aniiiiprora alata PPPSBIifll FIRST 


Synchaeta 


Diatoma vulgara 




HaTieuia nunganca f .;X;<< A x-*<-I SECOND 


Crustaceans. 




nauplii 






ffitaaohia sp. 


t T.*i-H-g - GEHERA OF ALGAE 






J I J<J i'y 


ucner invsrcebrate metazoanfl Percent frequency of counts 
150 per ml. or more 
From May 1959 to May 1961 


M . /*$m Lf^/X A ,0,000 


TOTAL LIVE PHYTO PLANKTON COUNTS Blue-green algae 


' 


Months Average count/ml, y\ 


. e 3,000 
1- 

^ ' -'',-. > 'i 000 

300 

" ' * 1 
^4/1/1,, 1 D 


K June-Sept. 5,225 /\ Gr<M!n ftl 9 nB 
/\ Get , -Jan 2 122 / \ chlorella-type 7 
/ \ Febi-Hay' l[o67 / \ " Chlotococcum 7 
'~\ / \/ L.igerhGimia 7 
\ r^^^^ / y Scenodesmus 13 

^^^^ 9 ^^-flT Green flagellates 
^*-^ / Chlamydononns 20 
^^ / Euglonn 26 
\ / Trachelomonas 7 

J Di;itoniB 
Centric 
Biddulphia 13 
CyclotcllA 66 
Melosira 13 
Stophanodiscus 33 

| 1 | | [(I [ | | ^nnate 


V 

JjA..i'\&?.?Jil FIRST 4 MOST ABUNDANT 
1 1 ALL OTHER SPECIES 
[ '..'. ^ J NO ANALYSIS MADE 


ASONDJTMAMJJASOND JFMAMJJ 'Fi'J-i'"a -^ 

(1959) (I960) (1961) Astenonolla 7 
Caloneis 33 
Cocconeia 13 
Goraphonema 7 
Navicula 33 



ST LAWRENCE RIVER 
MASSENA, NEW YORK 



SeraijnontJily Saroplas 
from July 1560 to July l?6l 



Tabellaria fenestrat.i 
Melusira binder ana 
Fragilaiia crotenensis 
Asterionella formosa 
Rhdvosolenia criunsia 
Achnanthes minutissimvi 
Cocconeis pediculus 

Otlirs in first li apac 
but not in first 2 



Cocconoia plaoontula 
Cynibella vontrlcosa 
Dintoraa olongatuin 
Fraeiloria capucina 
Holoaira is land! ca 
Stophanodiacus astraea 

vor. minutula 
StephanodiacuB hantaooliii 




DIATOMS- PERCENT OCCURRENCE 
10 20 30 40 50 60 70 80 90 



1 


ZOOPLAHK 


T H 


g^lE^^ig^^^^^n^BHkxx;'^^ , 51 




Hy|yHpy&^^^^'0*Xy 1 ' ^f >lt '*|\^ '' 




Samples analyzed 16 
July 1960 Co July L961 

Samples Average counC 
with per liter 
Animals per sample 


j fflH^^^'5&< i f ^ o \"\ \ Vi 




\'%y$&$ J&Vf^ ^ ^ 




P*Plliilflillill RhLAlTVC ABUNDANCE 


Rocifera. 16 
Keratella 15 
Polyarthra 5 
Brachionus 6 
SynchaeCa 6 
OCher genera 15 

Crustaceans ; 
nauplii 3 
cope pods 4 
cladocecans 3 

N etna t odes 


16.0 
7.3 
0.8 
L.I 
0,6 
10,8 

0,7 
0.3 

- 3 MOST ABUNDANT 




Ij^ft I 1 ' ^fiJ WBBIBl FIRST 


' 


*v v 5 *,| b, "^y XX( OC^J SECOND 




Iffiii^ai THIRD 


| FOURTH 




^" GCHERA OF ALGAE 


ii , 

i JU> ~Y 10,000 

.'vj X .'"' ""' E 3,000 
.1 \/,"' 
'.f 1 ' ' <fl 

^V-."-N ; > i 

/;, i \ o .000 

' ! ^ '-, o 

/ . \ . y 

[ o 300 

J.IATOMS - Sl'hCIliS DIVERSITY 
RHHiPMIM FIRST 4 MC6T AFJUNDANT 100 


r mer e ra me L^UU.^ u 




Percent frequency of counts 
ISO per ml . or more 
Fran April 19(iO to August !<>o] 


Gmen algae 
AnkiatrodC'snus 10 

TOTAL LIVC PHYTOPLANKTON COUNTS Dl ^ I J 1 ^,^ 


[iontlig Average count/ml. Melosiin 21 


June-Sept. 48L 
I 1 


Stepnanoaiscus JL 
rV' As ten one Ha 10 

V i i i 


JASONDJFMAMJ JASO 
(1959) (I960) 


NDJFMAMJJ 
11961} 


1 | ALL OTHER bPUCIfiS 



SAVANNAH RIVER 

PORT WENTWORTH, GEORGIA 

anirnrthly Sortfl DiATOMS - PERCENT OCCURRENCE 

frcn July I960 to July 1961 |Q 20 30 40 50 60 70 80 



90 



Helcr.Ira distans 
var. 



Cyr-^toaira halgica 

CoEclrodiacua denarius 
IbraeUsh) 

Navicula content a 
CosoinodlEcua sp. 
Nitsschia parvula 
Holosira arbipia 
Eujiotia pectinalis 

Cyolotella atriata 
(IraeklEh) 

iritBBoliia fllifoTOis 
Synedra ulna 
Btephanofllscua hantz r ohii 

Others in first li spooiee 
but not in first 2 j 

t&tzs-chia ^p t 
Fri'tzschia sp 





RELATIVE ABUNDANCE 
- FIRST 

SECOND 
THIRD 



DIAKMS - SPECIES DIVERSITY 
-)^.^^ FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIES 
HO ANALYSIS MADE 



Z P L A H K T _H_ 

Samples annLyzeci 22 
JuLy 1960 Co July 1961 



Samples 

with 

Animals 



Rotifers 
Iterate! la 
Polyarthra 
Bra chionua 
Synctiaeta 
Other genera 

Crustaceans 1 
nauplii 
cope pods 
cladocerans 

Hemacodes 



Average count 

per liter 

per sample 

1.0 













0.2 

0.1 

1.0 



Other invertebrate metoaoans 



tl S T A It U H I) A M T 

G r. N i-: K A or ALGA i; 



i'tit frequency of counts. 
ISO pi'i ml. i>r mom 
Hay 195'J to Hay 1'Jfil 




TOTAL LIVE PHYTOPLANKTOH COUNTS 



June-Sept. 
Oct. -Jan. 
Fab , -May 




7 

IV 



100 



JASONDJFMAMJJASONOJFMAMJJ 



(1959} 



(I960) 



(1961) 



SAVANNAH RIVER 

NORTH AUGUSTA, SOUTH CAROLINA 



Semimonthly Saraplao 
from July 1?60 to July l?6l 



Melosira distans 
var . alpigana 

Malosirn orabigun 
Navicula sp. 
Synedra ulnrv 
Dunotia pectinalis 
Achnantlies minutissimn 

Stephanodiscus hantzschii 

Other? in rirot U opHcieo 
tub not in firot 2 

CoDODnnla plucorjtula 
Gcscinodi'jcua op, 
Cyiaatoaira boliRice 
Cyclotalla manigliinlana 
Cyolotella steliigiwa 

L'oloairJi variana 
U-Qlosira spj 
Kavicula not ha 
Ifavicula sp. 
Synodra vaucliariac 
Tahallaria fa nest vat a 



DIATOMS -PERCENT OCCURRENCE 
10 2Q 30 40 50 60 70 60 90 



, , , -- , , ! 


^ ( ZOOPLANKTOH 


^mlilMffiBlilifr. ,\ ,v- -H . 


Samples snalyaed 15 
July I960 to July 1961 

Samples Average count 
with per Liter 
Animals per sample 


l>^^^^^ J ^^^Xv><<'^i''T' w 'i 




tafflfflffl^$^!^$$S'st s' "\" | 




BiBS ;;"] 


Rotifers. 6 2.0 
Keratelka 4 1,0 
Polyarthra 4 L.O 
firachionus 
Synchaeta 

Crustaceans: 
rmuplit 3 0,4 
copepods 2 0.2 
cladocerans 

Hema codes 
Other invertebrate raetazoans 
HOST ABUNDANT 




HHii[\ v\l 




[&V^'ivl I Kmmf^mms/ta 


, MUST 


* l"-'^> 5 ^5'^"-'''t SECOND 




t,,>\^rtVlK v l THIRD 




1 | FOURTH 


1 ^Ly 10,000 

. ' , " 3,000 

1 s. 

H 
z 

' '"' o I.OOO 

1 '' . "' '.' , o 

-t-~ \ '' \ 

, ' 300 

?v 

DIA1CMS - SPECIES DIVERSITY 
100 


P_ GEHERAUF ALGAE 




Percent frequency of counts 
150 per ml. or more 
From May 1Q5'J to t\&y 1961 


Blue-green algac- 
Anacystis 4 

Diatoms 
Centric 
~~ TOTAL LIVC PimQPlANKTGH COUHTS Cyclotella g 


Months Average count/mL. Pennate 


June-Sept. 2 Syr^dra 9 
Oct. -Jan. 1&6 * 
Feb. -Hay 4-08 j^ 


f;itfM$^JJ PIRSI 4 MOST ABUNDANT 


ASONDJFMAMJJASOMDljFWAMJj 
(1959) (I960) (I960 




I ) ALL OTHER SPECIES 





NO AMftLYSIS MADE 



E9C 



SCHUYLKILL RIVER 
PHILADELPHIA, PENN YSYLVANIA 



Semimonthly Saaples 
f rcn July I960 to July 1961 



Nitzschia palea type 
Melosira vatians 
Cyclotella raeneghiniana 
Synedra ulna 
Synedra vaucheriae 
Stephanodiscus hantzschii 
Nitzachia sp. 
Diatona vulgare 
Fragllaria crotonensis 
Helosira anbigua 
fJavicula sp. 



DIATOMS -PERCENT OCCURRENCE 

10 20 30 40 50 60 70 BO 90 

1 1 , , 1 1 | 



to firat h apeoiea 
hut not In first 2 




Coco on* la plaeentula 
Hartoula oryptooaphela 
Bartoala canallB 
Sarirelia angustata 
Sjcwir* TBucheriae 
Synadra ap, 

RELATIVE ABUHDAHCE 

FIRST 
SECCSTO 
THIRD 
FOURTH 



ZQOPLANKTOH 

SampLea analyzed 13 
July 1960 to July 1961 

Samples Average count 

with per liter 

Animals per sample 



Rotifers: 
Keratella 
Polyarthra 
Brschionus 
Synchaeta 



Other genera 6 

Crustaceans: 

nauplii 2 

copepods 2 

cladocerans 4 

Nematodes 8, 

Other invertebrate metazoans 



June -Sept, 

Oct. -Jan. 
Feb . -Hay 




13.0 
0.5 


0.2 
0.1 

12,2 

2.0 
1.0 

2.1 



M0 S t A B U N D A H ^T 



GEM ERA F 



L G A E 



Percent frequency of counts 

15O per ml. or more 
From January I960 to May 1901 

Green algae 
Soenedesmus 



Diatoms 
Centric 
Cyclotella 
Melosira 



11 



16 
5 



Stophanodiscua 22 



DIATCMS - SPECIES DIVERSITY 

FIRST 4 MCST ABUNDANT 
ALL OTHER SPECIES 



JASONOJFMAMJ JASON DUFM A M J J 



Perm ate 
Achnanthoa 
Diatoma 
Gomphonema 
Navicula 
Nltssachla 
Surlrella 
Syneclra 



5 
11 

5 

22 
33 
11 
33 



(1959) 



(I960) 



(I960 




SNAKE RIVER 
WAWAWAI, WASHINGTON 



from iliil.v l^dO tu ,lulv I 'Ail 
NLtzBchta Eontlcola 

Aclin.intlii'h ininuti^s.iiiiii 



Synudrn uln-i 
DJ.ituin.i vulcjari' 
StOph'Viliitliiicut. lieiiil 'scliii 



v.ir mJnutul.i 
jl ihi'uii.i sort", 



DIATOMS-PCRCENT OCCURRENCC 
10 20 30 10 50 GO 70 

' ' ' ' I ' I 1 1 

2ES33 




Nil 



sp, 



Olhorii in fir'.t I, ifMjo 
but not in rir-Jt 2 

Ooraphonoia horculaiioHi 
Naviculn D]i, 
Hitiiohia niRraoiiloa 
lilioicotphonlfl cui'viitn 
fiynciliH nciiB 
Syni'din vaucticrino 



, 
9 



so 



FIRST 



bECOND 
THIRD 
I """"'I I FOURTH 



t 



DlAIOMS - Sl-UJIIi*! niVIi 

HK ''' II(iil ' HOST 



3,OOO 



1,000 



300 



Z P L A N K T N 



HOST ABU V D ANT 
G E HERA. F A L C A L 

Percent frequency of counts 

150 per ml. or more 
From May 1959 to May 



Samples 
JuLy 1960 

Samples 


analyzed 21 
Co July 1961 

Average count 


Green flagellates 
Chliimydoraon<is 


3 


wl-tli 
Animals 


per liter 
per sample 


Diatoms, 




HoLifeis 14 


4.7 


Cyclotella 


16 


Keratella 10 


2,0 


MLilosira 


8 


PolyarClira 2 
Braclilonue 1 


0.5 



SteplianoJascus 


22 


Synchaeta 4 





Ponnai^ 




Other genera 7 


2.2 


Aclmantlies 


11 


Crustaceans 




Asterionella 


8 


nauplli 1 





Cyrabe-lla 


1 


cope pods 





Difltomn 


8 


cladocerana 





Gomphonoma 


J 


Nematodes 


I 


Nnvicula 


24 


Other invertebrate 


meCaaoans 


NiC^schia 


19 






Synedin 


JO 



TOTAL LIVE I'HYTOPLAHKTOH CQUHl'S 
Honth3 Average count/ml^. 

June-Sept. 1,067 

Oct. -Jan. 536 

Feb. -Hay 1,296 




(1959) 



(I960) 



J F M A M J J 
[19611 



.. ------ NO ANALYSIS MAffli 



SNAKE RIVER 
WEISER, IDAHO 

rrn July i?6o * a J^r 15>6l o 
I 
Syne<lr c i uln^i 

S tepli.moiiiscus hantzschu 
Di sterna vulgare 
Fcagilaria crotonensis 
Mavicvilfl t ripunctnt.i 
lie-It- sirs granulnta 

Stephanadiscus niagarae 

Slephanodiscus astraea 
var . niRutula 



Othera In first Ii species 
but not in firat 2 

Aa tar ion ell a foimoaa 
Haloslra anbigua 
Ha Vic ul a Tiridula 
Hitaschia diasipala 



DIATOMS-PERCENT OCCURRENCE 
10 20 30 40 50 60 70 80 90 

T 





TOUHTH 



,- _,_ 
JU.UUU 



10,000 



E 3 ' 000 



DIATCWS - SPECIES DIVERSITY 

FIRST 4 MOST ABUNDANT 
ALL OTHER SPECIES 
NO ANALYSIS MADE 




ZQOPLANKTON 



Samples analyzed L3 
July 1960 to July 1961 

Samples 

with 

Animals 



Average counC 



Rotifers. 12 

Keratella 9 

Polyarthra 5 

Brachionus 8 

Synchaeta A 

Other genera 10 

Crustaceans 

nauplii 2 

copepods 2 

cladocerans 2 



18.8 

10,9 

1.8 

1.0 

16^6 

0.5 







. 
Hematodaa 1 

Other Invertebrate metazoans 




TOTAL LIVE PHYTOPLANKTON COUNTS 



HOST A_B U M D A H T 
G E H E R A 0_F A _l*J8Ji_ __C 

Percent frequency of counts 

150 per ml or inure 
From May 1959 to May 



Blue-green algae 

Anacystis '! 

oscillatoria 4 

Green algae 

Micractinium 4 

S oan a d BB us 7 

Green flagellates. 

Chl,uuydomon,is 22 

Euglcna 4 

Other pigmontuii flngella1.es 

Chronulinn, 7 



Diatoms 
Centric 
Biddulphia 
Cyclotella 
Melosira 
Stephanodiscus 









Months 


Average count/ml. 








June -Sept 


5,498 








Feb. -Hay 


8^433 




1 


1 1 1 


1 1 M 1 | 1 


1 1 1 1 1 


1 1 1 1 1 1 1 


J A S N D 


J F M A M J J 


A S ON D 


J F M A M J J 



Pennnte 
Achnnntht'S 
Asterlonellfi. 
Cacconcis 
Cym at op leu fa 
Cymballa 
Di atom a 
Fr.igilnrin 
Gomphonema 

Nitzschi.-i 
Synedrn 



30 
63 



11 

7 

I 'I 

I 

7 

30 

37 

4 

63 

44 

f!5 

4 



(1959) 



(I960) 



(1961) 



TENNESSEE RIVER 
CHATTANOOGA, TENNESSEE 

UoralinonUily Samplao 



fvan July 19 W to July l?6l DIATOMS - PERCENT OCCURRENCE 
10 20 30 40 50 60 70 80 90 100 


1 ' 1 1 1 1 1 1 1 I ZOOPLAHKTON 


1'ultn.lin ruuMMiii ^^^^^^^^^^^^^W<-l?^"-X^i 1 


Samples analyzed 22 
JuLy 1960 to July 196L 

Samples Average count 
with per Liter 
Animals per sample 




' hirlifii!"'"'"-!!" li'ml"-"''" ^^^^^B^!888K'^''^v''<?^l^'" -A" 1 '. AvIS \^ ; \1 




I'uloiilnijlinLiuiu ffiH&^^&^Xyil \\^\ V \.\ S V 




JJvnotUft uliiii IHIX8J f 'iW'^5MJ 1 


Rotifers, 18 22.5 
Keratetla 15 10,6 MOST ABUNDANT 


UhlLATLVt; AHUNUANCX 


IfalOfiil'ft VQi'Iaiin BHHH 


,, , -, t PWT 1 EJSaBSUBSSSVSSa Brachionus 4 GENERA OF ALGAE 
liuloulm ELVmulutn |^-j FIRST arat-iiionus 4 u __ 


AnomoooiioLii c\il.] ^^&) KWWSJSi'A 1 ?] (sprnunt 


Other genera 11 3.0 t ercen t fiaqpanay of counts 
CrusracGans. 150 per ml. 01- co-re 
nauplii 3 TVca lUy 1959 to llay 1361 








cladocerana 2 <Ji ale* 
SceuedeenruB 2 
Nema Codes 2 

Diatom 
Other invertebrate tnetazoanB centric 

Cyclotella 3 

tfelosira 35 

Peniiate 
Asterionelln 3 
FraglLaria S 
~~ TOTAL LIVE PliYTO PLANKTON COUNTS Synedra 7 


Ot.llUl-0 in flr-ll. 1, npnrlnn | FOURTH 


but not In firrit 2 

AohnaiLllioi minutiasimi 
Anturioriolla rormoiia 
Cocmmoio pluoontula 30,000 
Cyclotollft pnonrioqtoilifora 
rrufrllnrlti crotononaio 
Hitincbla holsntloa 
SLoplianodiecuo nlnRiirno 
Uolonlra np, '9ftn 
j 1 J ^Ly 10,000 


Months Average count/ml. 


J u ne-Sept, 558 
Dec. -Jan, 393 
Feb. -Hay 729 A 


" \ ' - / :':' "" H 

x ' r 'v i z. 
\ .- \ - D 1,000 

,,\ . S - VN 
\ 'l IX* 

/9g^V 300 
DIATOIS - SI'EiCIEiS DIVERSITY 

f^i'fj^^l FIRST 4 MOST ABUNDANT 
|""" | ALL OTHER SPECIES 100 


ASONDJFMAMJ JASONDJFMAMJ J 
(1959) (I960) [I960 



YELLOWSTONE RIVER 
SIDNEY, MONTANA 



DIATOMS- PERCENT OCCURRENCE 
IQ 20 30 4Q 50 60 70 60 90 





Others in first ii species 
but not in 

pleura aolea 
Fragilaria crotonen'iis 
GonphoneTa olivaceum 
yasta^loiH sp. 
tlitzschia acicularis 
Mitzachia apiculata 
/9 So Hitischia dissipata 30,000 
y Hitzschia palea type 
llitischia sp, 
Pleuucsipma delicatulum 

10,000 



1961 



ZOQPLAHKTO R 

Samples analyzed 22 
July I960 to July 1961 



Samples 

with 
Animals 



Rotifers: 
KeraCella 
Polyarthra 
Brachlonus 
SynchaeCa 
Other genera 

Crusraceans 
nauplil 
copepods 
cladocerans 

Mematodes 



Average count 

per liter 
per sample 

0.8 

0.2 





0.1 

0.5 

0.2 





2. 



Other invertebrate metazoana 



TOTAL LIVE PHYTO PLANKTON COUNTS 



DIATCMS - SPECIES DIVERSITY 



FIRST 4 MOST ABUNDANT 



ALL OTHER SPECIES 



NO ANALYSIS MADE 





(1959) 



MAMJ JASON 
(I960) 



M A M J J 
(1961) 



MOST ABUNDANT 
GENERA F A L C___AJS 

Percent frequency of cciuntb 

150 per ml. or more 
From May 1959 "to May l ( J61 

Blue -gr eon algae 

Anncystih (1 

Gomliofahaerin 3 



Green alg.ie 

Ac t in. is tr urn 5 

AnkistrodQEimus 11 

Gloeocystis 3 

Oocyhtls 5 

Sccnedesmus 18 

Tetradesmus i 

Graan flagellates 

Chlaraydomonoa H 



Diatoms 
Centric 

Cyclotella 26 
S tephanodihcus IB 

Pennate 

Caloneas 3 

Cocconeia 3 

Cymbella 11 

Diatoma 13 

Upithemin. 3 

Fragilaria 16 

Gamphonerna 8 

Navicula 53 

Nit/schia 34 

Surirella 11 

Synedra 55 



